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FORMULATION

The _invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

‘7oc—[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(l0)-triene-3,1713-diol, more
particularly to a formulation adapted for administration by injection containing the compound

7oc- [9-(4,4,5 ,5 ,5 -pentafluoropentylsulphinyl)nonyl]oestra- 1,3 ,5 ( l 0)-triene-3 , 17B,-diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non- »

' aqueous ester solvent which is miscible in the ricinoleate vehicle. »

Oestrogen deprivation is fimdamental to the treatment of many benign and malignant

diseases of the breast and reproductive tract. In premenopausal women, this is achieved by
the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in

‘postmenopausal’women,_by the use aromataseinhibitorsi V 9 i 9 V if 1 I A 9 it

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with

_ antioestrogens. These are drugs that bind to and compete for oestrogen receptors (BR) present

in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens,'such

as tamoxifen, compete efficiently for ER binding but their effectiveness is often limited by the

partial agonism they display, which results in an incomplete blockade of oestrogen-mediated

activity.(Furr and Jordan 1984, May and Westley 1987).

The potential for nonsteroidal antioestrogens to display agonistic properties prompted 9

the search for novel compounds that would bind ER with high affinity without activating any

of the normal transcriptional-hormone responses and consequent manifestations of oestrogens.

Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen‘-like

I ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such _

compounds are referred to as Estrogen Receptor—Downregulators (E.R.D.). The rationale for

the ‘design and testing of novel, pure’ antioestrogens has been described in: Bowler et al'1989,

Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988. V

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 70L position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

One of these, 7oL-[9-(4,4,5,5,5-pentafluoroperityl sulphinyl)nonyl]o'estra-1,3,5-(10)triene-

3,17[3-diol was selected for intensive study on the basis of its pure oestrogen antagonist

activity and significantly increased antioestrogenic potency over other available
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antioestrogens. In vitro findings and early clinical experience with

70.-[9—(4,4,5 ,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3-5(10)—triene-3,l7[3-diol have

promoted interest in the development of the drug as a therapeutic agent for oestrogen-

dependent indications such as breast cancer and certain benign gynaecological conditions.

70L-[9-(4,4,5,5,.5—Pentafluoropentylsu1phinyl)nonyl]oestra-1,3-5(l0)-triene-3,17[3-diol,

or ICI 182,780, has been allocated the international noun-proprietary namefulvestrant, which is

used hereinafter. When referring to fulvestrant we include pharmaceutically—acceptable salts

thereof and any possible solvates of either thereof. ‘ _

Fulvestrant binds to ER with‘ an affinity similar to that of oestradiol and completely

blocks the growth stimulatory action of oestradiol on human breast cancer cells in vitro; it is

more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely

the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the

i activity of tamoxifen.‘

E ' Because fulvestrant has none of the oestrogen-like stimulatory activity that is

characteristic of clinicallylavailable antioestrogensusuch as tamoxifen or torernifene, it may
offer improved therapeutic activity characterised by more rapid, complete, or longer-lasting
tumour regression; a lower incidence or rateof development of resistance to treatment; and a
reduction of tumour invasiveness. I I V

In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose
which does not adversely affect bone density or lead to increased gonadotrophin secretion. If

also true in humans, these findin_gs__.could be of extreme importance clinically. iReduced bone

density limits the duration of oestrogen-ablative treatment for endometriosis. Fulvestrant does

. not block hypothalamic ER. Oestrogen ablation also causes. or exacerbates hot flushes and

25

30

other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

the blood-brain barrier.

European Patent Application No. 0 138 504 discloses that certain steroid derivatives

are effective antioestrogenic agents. The disclosure includes information relating to the

preparation of the steroid derivatives. In particularthere is the disclosure within Example 35
of the compound 70:-[9-(4,4,5 ,5 ,5-pentafluoropentylsulphinyl)nonyl]oestra- .

1,3,5(10)-triene-3,l7[3-diol, which compound is specifically named in Claim 4. It is also

disclosed that the compounds of that invention may be provided for use in the form of a\

pharmaceutical composition comprising a steroid derivative of the invention together with a
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pharmaceutically-acceptable diluent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration. A i

Fulvestrant shows, along with other steroidal based compounds, certain physical

properties which make formulation of these compounds difficult. Fulvestrant is a particularly

5 lipophilic molecule, even when compared with other steroidal compounds, and its aqueous
solubility is extremely low at around 10 ngml" (this is an estimate from a water/solvent

mixture-solute ‘since measurements this low could not be achieved in a water only solute).

Currently there are a numberof sustained release injectable steroidal formulations

which have been commercialised. Commonly these formulations use oil as a solvent a.nd

10’ wherein additional excipients may be present. Below in Table 1 are described a few
. commercialised sustained release injectable formulations;

In the formulations within Table 1 a number of different oils are used to solubilise the

- compound and additional excipientswsuch as benzyl benzoate, benzyl alcohol "and ethanol have
been used. Volumes of oil needed to solubilise the steroid active ingredient are low. Extended

15 release is achievable for periods from 1 to 8 weeks.

20

-25
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described which comprises 50mg of fu1vestrant,.400mg of benzyl alcohol and sufficient castor

0 oil to bring the solution to a volume of _1 ml. Manufacture at a commercial scale of a

formulation as described in US 5,183,814 willbe complicated by the high alcohol

concentration. Therefore, there is a need to lower the alcohol concentration in fulvestrant

formulations whilst preventing precipitation of fulvestrant from the formulation.

Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY

(mgml" at 25°C)

Water ' 0.001 .

A}aéhfs' oil ’ 0.45 '

Sesameoil 0.58

Castor oil 20

Miglyol 810 3.06

Miglyo1812 V2.72

Ethyl oleate _ 1.25 b

Benzyl benzoate 6.15

Isopropyl myristate 0.80

Span as (surfactant) 3.79
Ethanol A >200

>200

As can be seen fulvestrant is significantly more soluble in castor oil than any of the

other oils tested. The greater solvating ability of castor oil for steroidal compounds is known

and is attributed to the high number of hydroxygroups of ricinoleic acid, which is the major

H’ constituent of the fatty acids within the triglycerides present in-castor oil - see (Riffkin et.al. J.

Pharm. Sci., (1964), 53, 89l).

However, even when using the best oil based solvent, castor oil, we have found that it

is not possible to dissolve fulvestrant invan oil based solvent alone so as to achieve a

enough concentration to dose a patient in a low volume injection and achieve a therapeutically
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significant release rate. To achieve a therapeutically significant release rate the amount of ‘

fulvestrant needed would require the formulation volume to be large, at least 10 ml. This

requires the doctor to inject an excessively large volume of formulation to administer a‘ dose

significantly high enough for human therapy.

Currently guidelines recommend that no more than 5mls_ of liquid is injected

intraniuscularly in a single injection. Pharmacologically active doses required for a 1 month

long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in

just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

The addition of organic solvents in_ which fulvestrant is freely soluble, and which are

10 miscible with castor oil, may be used, such as an alcohol. With -the addition of high

15

concentrations of analcohol concentrations of >50mgml",of fulvestrant in a castor oil

formulation is achievable, thereby giving an injection volumes of <5ml - see Table below.

-We have surprisingly found that the introduction of ai non-aqueous ester solvent which is

miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant into

a concentration of at least 50 mgml’l - see Table 3 below. The finding is surprising since the

solubility of fulvestrant in non-aqueous ester solvents - see Table 2 above - is significantly

- lower than the solubilitynof fulvestrant in an alcohol. The solubility of fiilvestrant is also lower
— in non-aqueous ester solvents than is the solubility of fulvestrant in castor oil.

Therefore, we present as a feature of the invention a pharmaceutical formulation g

20 comprising fulvestrant (preferably fulvestrant is present at 3-l0%w/v, 4-9%w/v, 4-8%w/v,

25

30

'4-7%'w/v, 4-6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a

' pharmaceutically acceptable non-aqueous ester solvent, and a pharmaceutically acceptable

alcohol wherein the formulation is adapted for intramuscular administration and attaining a

therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.
Another feature of the invention is a pharmaceutical formulation comprising

fulvestrant in which the formulation is adapted for intra-muscular injection into a human and

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks. I i

Further features of the invention include a pharmaceutical formulation adapted for

intra-muscular injection comprising fulvestrant, 30% or less weight of a pharmaceutically-

acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically- ~

acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per volume of
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formulation and a sufficient amount of-a ricinoleate vehicle so as to prepare a formulation.

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for
5 intra-muscular injection comprising fulvestrant; 35% (preferably 30% and ideally 25%) or less

weight of a pharmaceutically-acceptable alcohol per volume of formulation, at least 1% i

(preferably at least 5% or ideally 10%) weight of a pharmaceutically-acceptable non—aqueous

ester solvent miscible within a ricinoleate vehicle per volume of formulation and a sufficient

amount of a ricinoleate vehicle so as to prepare a formulation of at least 45mgrn1" of

10 fulvestrant. I I 5 ii

For the avoidance of any doubt when using the term % weight per volume of

formulation for the constituents of the formulation we mean that within a unit volume of the

formulation '5‘ certain puercentageuoif the "co.nsti’tu'eri't_ by Weight‘ will be present, ‘for_exa_mple a_

1% weight per volume formulation will contain within a 100ml volume of formulation lg of

15 the constituent. By way of further illustration

 
Preferred pharmaceutical formulations of the invention are as described above

wherein:

20 1. The total volume of the formulation is 6m1, or less, and the concentration of

fulvestrant is at least 45mgrnl“ .

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total

volume of the formulation is 6ml, or less.

3. The total amount of fiilvestrant in the formulation is 250mg and the total volume of

25 the formulation is 5-5.25m].
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It is appreciated that in the formulation an excess of formulation may be included to

allow the attendant physician or care giver to be able to deliver the required dose. Therefore,
when a Sml dose is required it would be appreciated that an excess of up to 0.25ml, preferably

up to O.15rnl will also be present in theformulation. Typically the formulation will be

presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit

dosage of the formulation as described herein, these being further features of the invention.

1 Preferred concentrations of a pharmaceutically-acceptable alcohol present in any of the

' aboveformulations are; at least 3%w/v, at-least 5%w/v, at least 7%w/v, at least 10% w/v, at I _

‘least 11% w/v, at least 12% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and, N
preferably, at least 16% w/v. Preferred maximal concentrations of pharmaceutically-

acceptable alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20%

w/v or less.. Preferred ranges of pharmaceutically-acceptable alcohol present in any of the I

above-forrnulationsare’ selected from any minimum or maximum. value described above and 1

preferably are; 3-35%w/v, 4-35%w/v, 5_—35%w/v, 5-i32%w/v, 7-32%w/V, 10-30%w/v, 12-
28%w/v, 15-25%w/v, 17-23%w/v, 18-22‘%w/v and ideally ~19-2l%w/v.” I

The pharmaceutically-acceptable alcoholmay consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-

acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of

both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the I
formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v

1 ethanol and 10% w/v benzyl alcohol.

' The pharmaceutically-acceptable non-aqueous ester solvent may consist of one or a

mixture of two or more pharmaceutically-acceptable non-aqueous ester solvents, preferably

just one. A preferred pharmaceutically-acceptable non-aqueous ester solvent for parenteral

administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl

palrnitate or a mixture of any thereof.

. The ricinoleate vehicle should preferably be present in .the formulation in a proportion

of at least 30% weight per volume of the formulation, ideally at least 40% or at least 50%

weight per volume of formulation.

It will be understood by the skilled person that the pharmaceutically-acceptable

alcohol will be_of a quality such that it will meet pharmacopoeial standards (such as are

' described in the US, British, European and Japanese pharmacopoeias) and as such will contain



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 11

ii z7os35 1 . . _,

10

15

20

-10-

some water and possibly other organic solvents, for example ethanol in the US Pharmacopeia

contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol vvhen

measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than ‘

99.5% ethanol by volume when measured at 15.56°C.

Preferred concentrations of the pharmaceutically-acceptable non-aqueous ester solvent

present in any of the above formulations are; at least 5% w/v, at least 8% w/v, at least 10%

w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least 16% w/v,

at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v. Preferred maximal

concentrations of the pharmaceutically-acceptable non-aqueous ester solvent are; 60% w/v or

less, 50%w/v or less, 45% w/v or less, 40% vv/v or less, 35% w/v or less, 30% w/v or less and

4 25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically-

acceptable non-aqueous ester solvent present in any of the above_ formulations are selected

from any or maximum value described above and preferably are; -5-60%vv/iv, 7-

55%w/v_, 8-50%w/v, 10-50%w/v, 10-45%vi//v, 10-40%w/V, 10-35%w/v, 10—30%w/v, 10-

25%w/v, 12-25%w/v, 12-22%w/v, 12-20%w/v, 12-1 8%W/V, 13-17%w/pv and ideally 14-

"16%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15%w/v.

It will be understood by the skilled person that the pharmaceutically-acceptable non-

aqueous ester solvent will be of a quality that it will meet pharmacopoeial standards (such as

_ described in the US, British, European and Japanese pharmacopoeias).

. Preferred combinations ofpharmaceutically-acceptable alcohol and pharmaceutically-

acceptable non-aqueous ester solvent in the formulation are set out below:

Pbarmaceutically-acceptable non-aqueousPharmaceutically-acceptable

a'lcohol(%w/v) ester (%w/v)

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25', 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.
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 ' 5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

 
  
 

 

 

  

 3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

 

 
 

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

21.

 

  
 

 ethanol and benzyl alcohol, most benzyl benzoate, most preferably at about 15%

preferably each at about 10%
 

By the use of the term ric’i‘r‘1ol'eat'e vehicle ‘we mean’ an oil which has"as a‘ proportion’ (at

least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or'95% w/v) of its composition as

triglycerides of ricinoleic acid. The ricinoleate vehicle may be a synthetic oil or conveniently

is castor oil, ideally of pharmacopoeial standards, as described above.

We have surprisingly found that the above formulations of the invention provide, afier

intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

_ This finding‘ is indeed surprising for the following reasons. I

1. Previously tested by theiapplicarits have been intra-muscular injections of fulvestrant
in the form of an aqueous suspension. -We have found eictensive local tissue irritation at the

injection site as well as a poor release profile. It is believed that the tissue- A

irritation/inflammation was due to the presence of fulvestrant in the form of solid particles. '

The release profile appeared to be determined by the extent of inflarnmation/irritation present

at the injection site and this was variable and difficult to control. Also the fulvestrant release

rate was notsufficiently high to be clinically significant.

2. Our findings fi‘om studies using “C labelled benzyl alcohol show that it dissipates

rapidly from the injection site and is removed from the body within 24 hours of .

administration. A

It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site.
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It is known that benzyl benzoate is metabolised by conjugation to glycine to form

hippuric acid by the human liver and excreted into the urine — Martindale: The Extra

Pharmacopoeia 32”’ edition page 1103, and, therefore, it is unlikely that benzyl benzoate,

when used, is present at the injection site during the whole of the extended release period.

We have found that despite the rapid elimination of the additional solubilising

excipients, i.e. the alcohol and pharmaceutically-acceptable non—aqueous ester solvent, fiorri

the formulation vehicle and the site of injection after injection of the formulation, extended

release at therapeutically significant levels of fulvestrant over an extended period can still

achieved by the fonnulation of the invention.

By use of the term “therapeutically significant levels” we mean that blood plasma

concentrations of at least 2.5 ngml'1,'ideally at least 3 ngrnl'1, at least 8.5 ngml", and up to 12

ngrnl'l of fulvestrant are achieved in the patient. Preferably blood plasma levels shouldbe less

than l5 n'gml"‘.. _

By use of the term “extended release” we mean at least two weeks, at least three
weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In a

preferred feature extended release is achieved for 36 days. Preferably extended release of

fulvestrant is for at least 2- weeks and more preferably for the following periods (weeks)
2.5-5, 2..5-4, 3-4, 3.5-.4 and most preferably for at least about 4 weeks. I

i It will be understood that the attendant physician may wish to administer the

intramuscular injection as a divided dose, i.-e. a 5ml formulation is sequentially administered

in two separate injections of 2.5m1, this is a further feature of the invention

Simply solubilising fulvestrant in an oil based liquid formulation is not predictive of a
good release profile or lack ofprecipitation of drug after injection at the injection site.

Table 3 shows the solubility of fulvestrant in a castor oil vehicle additionally \
containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results

clearly show the positive effect ofbenzyl benzoate on fulvestrant solubility in castor oil,

despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor
oil.
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The following Table 4 shows the solubility of fiilvestrant in a range of oil based

formulations which contain the same amounts of alcohol benzyl benzoate but in which the

oil is changed. The data also shows solubility of fulvestrant afier removal of the alcohols.

‘Table 4

 

 

5' Solubility comparisons. of fulvestrant in oil based formulations with and without
alcohols ‘ 4 '

Fulvestrant Solubility. mg ml" @ 25°C
10 _ V

Formulation (3) ' Complete vehicle Vehicle minus alcohols

Castor oil based 81.2 12.5

15 Miglyol 812-N based 86.8 1.7

Sesame seed/‘Castor oil (1:1) based 4.4

I Sesame seed oilbased . 5 45.7 0.7
20 '

' Arachis oil-based , 40.2
 

< 0.2

(a) ‘Complete Vehicle Formulations cornpxised ethanol [96%](10%), benzyl alcohol ( 10%) and benzyl benzoate
25 (15%) made to volume with the statedoil. Excess fulvestrant was added to each solvent mixture’ and solubility

determined.

Effect of formulation on precipitation of fulvestrant at the injection site

sesame seed oil/castor
oil based

30 Days

Formulation “ 2 3 4 10' 30 A 5 1

Formulation Fl 0 0 0 0 0
35 castor oil based . 4

Formulation F2 +—+— " +++ +++ +++ +++ ++ 0

Miglyol 812-N based

.40 Formulation F3 + ° 4+ ++ 4-H» ++ + +

0, + , ++, +‘H- = Degree of precipitation (None detected, Mild, Moderate, Severe)
45 3 Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) and benzyl benzoate

( 15%) made to volume with the stated oil.
'’ Mainly large needle shaped crystals
° Small needles and/or sheafs of crystals’
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Precipitation of fulvestrant and the release profile was determined with the above

formulations in an in vivo rabbit study.

’ Figure 1 shows the release profile in viva of the four formulations from the second part V

of Table 4 and shows the effect of the fixed oil component on fulvestrant-plasma profile over

five days following intramuscular administration in rabbits (data normalised to 50mg per 3kg;

mean given‘; number of animals per timepoint = 8, plasma samples assayed for fulvestrant

content using lc-ms/ms detection following solvent extraction). Ascan be seen the castor oil

formulation showed a particularly even release profile ‘with no evidence ofprecipitation of .
fulvestrant at the injection site.

Therefore we presentas ‘a further feature of the invention an extended release

pharmaceutical formulation adapted for intramuscular injection comprising fulvestrant; 35%

.(preferably 30% or ideally 25%) or less weight of a pharmaceutically-acceptable alcohol per

volume of formulation, at least l% (preferably atleast 5% or ideally 10%) weight of a

pharmaceutically-acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per

volume of formulation and sufficient amount of a ricinoleate vehicle, taking into account the

addition of any further optional pharmaceutically-acceptable excipients, so as to prepare a

_formu_lation of at least 45mgrnl" of fiilvestrant.

A further feature of the invention is a pharmaceutical formulation adapted for

intramuscular injection, as defined above, for use in medical therapy. I I

A further feature of the invention is a method of treating a benign or malignant

diseases of the breast or reproductive tract, preferably treating breast cancer, by administration

to a human in need of such treatment by intramuscular injection an extended release

ricinoleate vehicle based pharmaceutical formulation comprising at least 45mgml" of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically-

acceptable alcohol per volume of formulation, at least 1% (preferably at least 5% or ideally

10%) weight of a pharmaceutically-acceptable non-aqueous ester solvent miscible in a

ricinoleate vehicle per volume of formulation.

Preferably 5ml of the intramuscular injection is administered.

A further feature of the invention is use of fulvestrant in the preparation of a

pharmaceutical formulation as describe hereinabove, for the treatment of a benign or
malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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Additional excipients commonly used in the fonnulation field including, for example,

an antioxidant preservative, a colorant or a surfactantimay be used. A preferred optional

excipient is a surfactant. I i

As described above fulvestrant is useful in the treatment of oestrogen-dependent

indications such as breast cancer and gynaecological conditions, ‘such as endometriosis.
In addition to fulvestrant another similar type of molecule is currently under clinical

investigation. SH-646 (l1[3-fluoro- 70c-(l4,l4,l5,lS,15—pentafluoro-6-

methyl-10-thia-6-azapentadecyl)estra-1,3,5(l0)-triene-3,17B-diol)V is also putatively a

compound with the same mode of action as fulvestrant and has a very similar chemical

structure. It is believed that the compound will also share with fulvestrant similar physical

properties and therefore the current invention will also have application with this compound.
A fitrther feature of the invention is a pharmaceutical fonnulation_adapted for

7 intra—mu_scular injection comprising’ 1‘il3—n{i£»rbI 7oc-( l cl, 14, l 5', 1 -pentafluoro-6-

methyl-A1O-thia-6-azapentadecy1)estra—l ,3 ,5 ( 1 0)-trien'e—3 ,17B-diol; 3 5% or less weight of a

pharmaceutically-acceptable alcohol per volume of formulation, at least 1% weight of a

pipharmaceutically-acceptable non-aqueousester solvent miscible within a ricinoleate vehicle

per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a

formulation of at least 45'mg:ml" of l1B-fluoro- 7oc-(14,14,15,15,l5-pentafluoro-6- T

methyl-10-thia-6-azapentadecyl)estra-1,3,5(l0)-triene-3,17[3—diol. »

" Further features of the invention are those as described above but in which SH-646 is
substituted for fulvestrant. i

Formulation Example

Fulvestxant is mixed with alcohol and benzyl alcohol, stirring until completely

dissolved. Benzyl benzoate is added and thesolution is made to final weight with castor oil

and stirred, (for convenienceweight is used rather than volume by using the weight to volume

ratio). The bulk solution is overlaid with Nitrogen. The solution is sterilised by filtration

using one or two filters of O.2um porosity. The sterile filtrate is kept under a nitrogen overlay

as it is filled under aseptic conditions into washed and depyrogenised, sterile primary

containers, for example vials or pre-filled syringes. An overage is included in the primary
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pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

_ nitrogen, before aseptically sealing.

10

See also processflow ‘diagram below

Quantities of each component of the formulation is chosen according to the required

V formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

’ 10% weight per volume ofbenzyl alcohol

10% weight per volume ofethanol

15% weight per volume ofbenzyl benzoate

25 Orng of fulvestrant for each Sml of finished fonnulation

‘ andithue remaining ‘amount as’ castor oil‘
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components ~ process A

Fulvestrant . STAGE I1; DISSOLUTION 01-‘
Alcohol -—-'—> ACTIVE AGENT

’ STAGE 3:MAKE To
—’ mom

¢
‘ STAGE 4: STERILE FILTRATION

(0.2Wp:m)‘ V '
INTO BULK Sruscsfi/INE; vEss'1=.I'.

¢
STAGE 5: STERILE (0.2p.m)
IN-LINE FILTRATION

Benzyl Alcohol 

STAGt6: ASEPTIC FILLING,
AND STOPPERING

STAGQ7: VISUAL
INSPECTION
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Claims

1. A pharmaceutical formulation adapted for intra-muscular injection comprising

fulvestrant, 30% or less weight of a pharmaceutically-acceptable alcohol per volume of

5 formulation, at least 1% weight of a pharmaceutically-accepitable non-aqueous ester solvent

miscible in a ricinoleate vehicle per volume of. formulation and a sufficient amount of a

ricinoleate vehicle so as to prepare a formulation which is capable afier injection of attaining a

therapeutically significant blood plasma fulvestrant concentration of at least 2.5ngml"_ for at

least 2 weeks. V

10 2. _ A pharmaceutical formulation as claimed in claim 1 wherein the blood plasma

fiilvestrant concentration is attained for at least 4 weeks.

3. A pharmaceutical formulation as claimed in claim 1 wherein the blood plasma

fulvestrant concentration is attained for 2 to 5 weeks.

15 4.. A pharmaceutical formulation adapted for intra-muscular injection comprising

fu1vestrant,43O% or less weight of a pharmaceutically-acceptable alcohol per volume of

formulation, at least 1% weight of a pharmaceutically—acceptable non-aqueous ester solvent
miscible in aricinoleate vehicle per volume of formulation a sufficient amount of a
ricinoleate vehicle so as to prepare a formulation of at least 45mgml'1 of fulvestrant.

20

'5. A pharmaceutical formulation claimed in claim 1‘ to 4 which contains 25% w/v or
less of a pharmaceutically-acceptable alcohol;

6. A pharmaceutical formulation as claimed in claim 5 which contains 20% w/v or less of

25 a pharmaceutically—acceptable alcohol.

7. - A pharmaceutical formulation as claimed in any claim from 1 to 6 which contains 60%

w/v or less of a pharmaceutically-acceptable non-aqueous ester solvent.

.30 8. A pharmaceutical formulation as claimed in claim 7 which contains 50%w/v or less of

a pharmaceutically—acceptable non-aqueous ester solvent ._
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9. A pharmaceutical formulation as claimed in claim 7 which contains 45% w/v or less of

a pharmaceutically-acceptable non-aqueous ester solvent.

10. A pharmaceutical formulation as claimed in claim 7 which contains 40% W/v or less of
a pharmaceutically—acceptable non-aqueous ester solvent.

11. ‘A pharmaceutical formulation as claimed in claim 7 which contains 35% w/v or less '

of a pharmaceutically-acceptable non-aqueous ester solvent.

12. A pharmaceutical formulation as claimed in claim 7 which contains 30% w/v or less

of a pharmaceutically-acceptable non-aqueous ester solvent.

13.

of a pharmaceutically-acceptable non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 7 which contains 25% w/v or less

14. ' A pharmaceutical formulation as claimed in any claim fi'orni1 to 13 wherein the
A _ pharmaceutically-acceptable alcohol is a mixture of ethanol and benzyl alcohol.

20

25

30

15. A pharmaceutical formulation as claimed in any claim from 1 to 14 wherein the

pharmaceutically-acceptable non-aqueous ester solvent is selected from benzyl benzoate, ethyl

oleate, isopropyl myristate, isopropyl palmitate or a mixtu_re of any thereof.

16. A pharmaceutical formulation as claimed in any claim from 1 to 15 wherein the

pharmaceuticallyl-acceptable non-aqueous ester solvent is benzyl benzoate.

17. A pharmaceutical formulation as claimed in any claim from 1 to 16 wherein the total

volume of the formulation is 6ml, or less, and the concentration of fulvestrant is at least

45mgml" .
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18. A pharmaceutical formulation claimed in any claim from 1 to 13 wherein the total

amount of fulvestrantin the formulation is 250mg, or more, and the total volume of the

formulation is 6ml, or less.

19. A pharmaceutical formulation as claimed in claim 18 wherein the total amount of

fiilvestrant in the formulation is 250mg and the total volume of the formulation is 5 to S.25ml. _

20. A pharmaceutical formulation as claimed in any of claims 1-19 wherein the
"pharmaceutically-acceptable alcohol is a mixture of 10% weight of ethanol per volume of

formulation, 10% weight of benzyl alcohol per volume of formulation and 15% weight of

. benzyl benzoate per volume of formulation and thericinoleate vehicle is castor oil.

21...

by_ administration to a human in need of such treatment by intramuscular a pharmaceutical

‘ A method of treating a benign or malignant diseases of the breast or reproductive tract

formulation as claimed in claims 1 to 19.

22. A method as claimed in claim 21 for treating breast cancer.

23. V A syringe or vial containing a pharmaceutical formulation as defined in claim 20.

\
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ABSTRACT

TITLE: Formulation

The invention relates to a novel sustained release pharmaceutical formulation adapted

5 for administration by injection containing the compound \

70¢-[9-(4,4,5,5 ,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3 ,5(l 0)-triene-3 ,17[3-diol, more .

particularly to a formulation adapted for administration by injectioncontaining the compound

70L-[9-(4,4,5,5 ,5-pentafluoropentylsulphinyl)nonyl]oestra-1 ,3,5(10)-triene-3 , 1 7[3-diol in

solution in a ricinoleateuvehicle which additionally comprises at least one alcohol and" a non-

10 aqueous ester. solvent which is miscible in the ricinoleate v"ehicle.
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_ In re Continuation Application of:

‘ Filed: October 15, 2008

PATENT

Attorney Docket 056291-5004-02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit: Not Assigned

John R. Evans et. al Examiner: Not Assigned

Continuation of Application No. 10/872,784

Application No. Not Assigned E/\J\/%%§/§/%%%%
For: FORUMLATION Date: October 15, 2008

PRELIMINARY AMENDMENT

Prior to examination on themerits, please amend the above-referenced application as follows:

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 3 of this paper.

DB1/62198258. l
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Attorney Docket 056291-5004-02

New Continuation of U.S. Patent Application No. 10/872,784

Page 2

Amendments to the Specification:

On page 1, please after the title, please insert the following paragraph:

This application is a Continuation Application of copending U.S. Patent Application No.

10/872,784, filed June 22, 2004, which claims benefit of U.S. Patent Application No. 09/756,291,

filed January 9, 2001 which claims the benefit of Great Britain Application No. 0008837.7 filed

April 12, 2000 and Great Britain Application No. 00003137, filed January 10, 2000, all of which

are incorporated herein by reference in their entireties.

DB1/621982581
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Attorney Docket 056291-5004-02

New Continuation of U.S. Patent Application No. 10/872,784

Page 3
' REMARKS

The specification has been amended to update the priority data. Applicants submit that the

amendments to the specification do not introduce prohibited new matter.

 

  
Respe fully ubmitted

Dated: October 15, 2008 Morg n, L wis cki s P

Morgan, Lewis & Bockius LLP '
Customer No. 09629

1111 Pennsylvania Avenue, N.W.
Washington, DC. 20004 Donald . Bird

Tel: 202-739-3000 Registration No. 25,323

Fax: 202-739-3001
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CONFIRMATION NO. 1199

9629 FILING RECEIPT
MORGAN LEWIS & BOCKIUS LLP
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WASHINGTON, DC 20004

Date Mailed: 11/04/2008

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
John R. Evans, Macclesfield, UNITED KINGDOM;

Rosalind U. Grundy, Macclesfield, UNITED KINGDOM;

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a CON of 10/872,784 06/22/2004

Foreign Applications
UNITED KINGDOM 0008837.7 04/12/2000

UNITED KINGDOM 0000313.7 01/10/2000

If Required, Foreign Filing License Granted: 11/03/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/285,887

Projected Publication Date: To Be Determined — pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No
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Title

Formulation

Preliminary Class

514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT—member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self—help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the U.S. Government hotline at 1—866—999—HALT (1—866—999—4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "lF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 34

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Virglrua 223134450WWVl.'.1lSpt0.g0V

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
12/285,887 10/15/2008 John R. Evans 056291-5004-02

CONFIRMATION NO. 1199

9629 FORMALITIES LETTER

MORGAN LEWIS & BOCKIUS LLP

1111 PENNSYLVANIA AVENUE NW llllllllllIllIllLllmflllllllllllllllllllllllllllllllllll
WASHINGTON, DC 20004

Date Mailed: 11/04/2008

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR1.53(b)

Filing Date Granted

Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,

however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all

required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by

filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

- The statutory basic filing fee is missing.

Applicant must submit $330 to complete the basic filing fee for a non—small entity. If appropriate, applicant may

make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 1.27).

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

- A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute

specification must be submitted with markings and be accompanied by a clean version (without markings) as

set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37

CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be

scanned or properly stored because:

- The application contains drawings, but the specification does not contain a brief description of the several

views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(7).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required

application size fee.

The applicant needs to satisfy supplemental fees problems indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

- Additional claim fees of $156 as a non—small entity, including any required multiple dependent claim fee, are

required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.
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- To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or

declaration) as set forth in 37 CFR 1.16(f) of $130 for a non—small entity, must be submitted with the missing
items identified in this notice.

SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $1376 for a non—small entity

- $330 Statutory basic filing fee.

- $130 Surcharge.

- The application search fee has not been paid. Applicant must submit $540 to complete the search fee.

- The application examination fee has not been paid. Applicant must submit $220 to complete the examination
fee for a non—small entity.

- Total additional claim fee(s) for this application is $156
- $156 for 3 total claims over 20.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450
Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.

https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF‘ COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTS,. Box 1450

xa1id1ia,V'i1'g1ma 22313-1450WvWv.uspto.goV

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
12/285,887 10/15/2008 John R. Evans 056291-5004-02

CONFIRMATION NO. 1199

9629 IMPROPER CPOA LETTER

MORGAN LEWIS & BOCKIUS LLP

1111 PENNSYLVANIA AVENUE NW llllllllllllllllllllllIlllfllwllllllllllllylllwlllllllllllllllllllllllllllllllll
WASHINGTON, DC 20004

Date Mailed: 11/04/2008

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/15/2008. The Power of Attorney in this application is not

accepted for the reason(s) listed below:

- The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571)272-4200, or 1-888-786-0101
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PATENT

Attorney Docket No. 056291-5004-02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re PATENT APPLICATION of: Confirmation No. 1199

John R. EVANS et al.

Filed: October 15, 2008 Prior Examiner: San-Ming R. Hui

)

)

)

)

Application No.: 12/285,887 ) Group Art Unit: 1617

)

)

)

FOR: FORMULATION ) Date: June 4, 2009

SECOND PRELIMINARY AMENDMENT

Prior to calculation of the excess claims fee and examination on the merits, please amend the

claims of the above-referenced application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 6 of this paper.

DB1/630639491
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Attorney Docket No.: 056291-5004-02

Application No. 12/285,887

Page 2

IN THE CLAIMS:

This listing of claims will replace all prior Versions and listing of claims in this application.

Listing of the claims:

Claim 1 (original): A pharmaceutical formulation adapted for intra-muscular injection

comprising fulvestrant, 30% or less weight of a phaimaceutically-acceptable alcohol per Volume of

formulation, at least 1% weight of a pharmaceutically-acceptable non-aqueous ester solvent

miscible in a ricinoleate Vehicle per Volume of formulation and a sufficient amount of a ricinoleate

Vehicle so as to prepare a formulation which is capable after injection of attaining a therapeutically

significant blood plasma fulvestrant concentration of at least 2.5ngml'1 for at least 2 weeks.

Claim 2 (original): A pharmaceutical formulation as claimed in claim 1 wherein the blood

plasma fulvestrant concentration is attained for at least 4 Weeks.

Claim 3 (original): A pharmaceutical formulation as claimed in claim 1 wherein the blood

plasma fulvestrant concentration is attained for 2 to 5 Weeks.

Claim 4 (original): A pharmaceutical formulation adapted for intra-muscular injection

comprising fulvestrant, 30% or less weight of a pharrnaceutically-acceptable alcohol per Volume of

formulation, at least 1% weight of a pharrnaceutically-acceptable non-aqueous ester solvent

miscible in a ricinoleate Vehicle per Volume of formulation and a sufficient amount of a ricinoleate

Vehicle so as to prepare a formulation of at least 45mgml'1 of fulvestrant.

Claim 5 (currently amended): A pharmaceutical formulation as claimed in claim l___Q_,‘g'___(:‘._»l,_‘§g,_,i_};‘_i’_,'g

Q--to-4 which contains 25% W/V or less of a pharrnaceutically-acceptable alcohol.

Claim 6 (original): A pharmaceutical formulation as claimed in claim 5 which contains 20%

w/V or less of a pharrnaceutically-acceptable alcohol.

DB1/630639491
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Attorney Docket No.: 056291-5004-02

Application No. 12/285,887

Page 3

Claim 7 (currently amended): A pharmaceutical formulation as claimed in claim l or claim

which contains 60% w/v or less of a pharrnaceutically-acceptable non-

aqueous ester solvent.

Claim 8 (original): A pharmaceutical formulation as claimed in claim 7 which contains

50%w/v or less of a pharrnaceutically-acceptable non-aqueous ester solvent .

Claim 9 (original): A pharmaceutical formulation as claimed in claim 7 which contains 45%

w/v or less of a pharmaceutically-acceptable non-aqueous ester solvent.

Claim 10 (original): A pharmaceutical formulation as claimed in claim 7 which contains

40% w/v or less of a pharrnaceutically-acceptable non-aqueous ester solvent.

Claim ll (original): A pharmaceutical formulation as claimed in claim 7 which contains

35% w/v or less of a pharrnaceutically-acceptable non-aqueous ester solvent.

Claim 12 (original): A pharmaceutical formulation as claimed in claim 7 which contains

30% w/v or less of a pharrnaceutically-acceptable non-aqueous ester solvent.

Claim 13 (original): A pharmaceutical formulation as claimed in claim 7 which contains

25% w/v or less of a pharrnaceutically-acceptable non-aqueous ester solvent.

Claim 14 (currently amended): A pharmaceutical formulation as claimed in,_cl:g_i;;1f_l__lr__Q_r_'

claim 4--any--c-lairn~-fr-e>m---l--t-er--l-3 wherein the pharrnaceutically-acceptable alcohol is a mixture of

ethanol and benzyl alcohol.

Claim 15 (currently amended): A pharmaceutical formulation as claimed in claim l or

claim wherein the pharrnaceutically-acceptable non-aqueous ester solvent

DB1/63063949.l
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Attorney Docket No.: 056291-5004-02

Application No. 12/285,887

Page 4

is selected from benzyl benzoate, ethyl oleate, isopropyl myristate, isopropyl palmitate or a mixture

of any thereof.

Claim 16 (currently amended): A pharmaceutical formulation as claimed in claim l or

wherein the pharrnaceutically-acceptable non-aqueous ester solvent

is benzyl benzoate.

Claim 17 (currently amended): A pharmaceutical formulation as claimed in claim l or

claimwherein the total Volume of the formulation is 6ml, or less, and the

concentration of fulvestrant is at least 45mgml'1 .

Claim 18 (currently amended): A pharmaceutical formulation as claimed in claim l or

claim wherein the total amount of fulvestrant in the formulation is 250mg,

or more, and the total Volume of the formulation is 6ml, or less.

Claim 19 (currently amended): A pharmaceutical formulation as claimed l1‘l___(_‘{_l_E:l_§_,‘Q-§___,l___(_}_§‘_

claim 4--e-la-i-1-H»--l-§3— wherein the total amount of fulvestrant in the formulation is 250mg and the total

Volume of the formulation is 5 to 5.25ml.

Claim 20 (currently amended): A pharmaceutical formulation as claimed in claim l or

claim wherein the pharrnaceutically-acceptable alcohol is a mixture of 10%

weight of ethanol per Volume of formulation, 10% weight of benzyl alcohol per Volume of

formulation and 15% weight of benzyl benzoate per Volume of formulation and the ricinoleate

Vehicle is castor oil.

Claim 21 (currently amended): A method of treating a benign or malignant diseases of the

breast or reproductive tract by administration to a human in need of such treatment by intramuscular

a pharmaceutical formulation as claimed in claim or claim

DB1/630639491
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Attorney Docket No.: 056291-5004-02

Application No. 12/285,887

Page 5

Claim 22 (original): A method as claimed in claim 21 for treating breast cancer.

Claim 23 (original): A syringe or Vial containing a pharmaceutical formulation as defined in
claim 20.

DB1/630639491
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Attorney Docket No.: 056291-5004-02

Application No. 12/285,887

Page 6

REMARKS

Claim Amendments

The claims have been amended to remove improper multiple dependencies.

These amendments have been made without waiver or prejudice to Applicants’ right to

prosecute any subject matter deleted thereby in one or more continuing applications. Following

entry of these amendments, claims 1-23 remain pending in this application.

EXCEPT for issue fees payable under 37 C.F.R. § 1.18, the Director is hereby authorized

by this paper to charge any additional fees during the entire pendency of this application including

fees due under 37 C .F.R. §§ l.l6 and l.l7 which may be required, including any required extension

of time fees, or credit any overpayment to Deposit Account 50-0310. This paragraph is intended to

be a CONSTRUCTIVE PETITION FOR EXTENSION OF TIME in accordance with 37 C.F.R.

§ 1.l36(a)(3).

Respectfully Submitted,

Morgan Lewis & Bockius LLP

Date: June 4, 2009 By: /Donald Bird/

Morgan Lewis & Bockius LLP Donald J. Bird

Customer No. 09629 Registration No. 25,323

1111 Pennsylvania Avenue, N.W. Tel. No.: (202) 739-5320

Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000

DJB:

DB1/630639491
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In re PATENT APPLICATION of:

John R. EVANS et al.

Application No.: 12/285,887

Filed: October 15, 2008

FOR:

PATENT

Attorney Docket No. 056291-5004-02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Confirmation No. 1 1 99

Prior Examiner: San-Ming R. Hui

)

)

)

)

) Group Art Unit: 1617

)

3
FORMULATION ) Date: June 4, 2009

STATEMENT ACCOMPANYING SUBSTITUTE SPECIFICATION

In response to the Notice to File Missing Requirements, attached are a clean copy and a

marked up copy of the substitute specification in which headings have been inserted. Both

copies contain the amendments that are set forth in the Preliminary Amendment filed on October

15, 2008. The attached copies of the substitute specification do not include prohibited new

matter. In particular, referring to the “marked up” copy:

At page 1, the text under CROSS-REFERENCE TO RELATED APPLICATIONS was

previously inserted by the Preliminary Amendment of October 15, 2008.

At page 1, the deleted text under “Field of the Invention” has been copied to page 6 under

SUMMARY OF THE INVENTION.

At page 6, the text under SUMMARY OF THE INVENTION is copied from the original

specification at page 1, lines 3-9.

At page 6, the text under BRIEF DESCRIPTION OF THE DRAWING is copied from

the original specification at page 15, lines 3-5.

The claims in this substitute specification are as originally presented. However, the

Examiner’s attention is drawn to the accompanying Second Preliminary Amendment

wherein the claims are amended to remove improper multiple dependencies.

If there are any additional fees due in connection with the filing of this response, please

charge the fees to our Deposit Account No. 50-0310. If a fee is required for an extension of time

DB1/630639581
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Attorney Docket No.: 056291-5004-02

Application No. 12/285,887

Page 2

under 37 C.F.R. §l.l36 not accounted for above, such an extension is requested and the fee

should also be charged to our Deposit Account.

Respectfully Submitted,

Morgan Lewis & Bockius LLP

Date: June 4, 2009 By: /Donald Bird/

Morgan Lewis & Bockius LLP Donald J. Bird

Customer No. 09629 Registration No.25,323

1111 Pennsylvania Avenue, N.W. Tel. No.: (202) 739-5320

Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000

DB1/630639581
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FORMULATION

CROSS—REFERENCE TO RELATED APPLICATIONS

This application is a Continuation Application of copending U.S. Patent Application

No. 10/872,784, filed June 22, 2004, Which claims benefit of U.S. Patent Application No.

09/756,291, filed January 9, 2001 which claims the benefit of Great Britain Application No.

0008837.7 filed April 12, 2000 and Great Britain Application No. 00003l3.7, filed January

10, 2000, all of which are incorporated herein by reference in their entireties.

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

70c—[9—(4,4,5 ,5,5—pentafluoropentylsulphinyl)nonyl] oestra— l ,3 ,5( l 0)—triene—3 , l7B—diol.

Description of the Related Art

Oestrogen deprivation is fundamental to the treatment of many benign and malignant

diseases of the breast and reproductive tract. In premenopausal women, this is achieved by

the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with

antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present

in the nuclei of oestrogen—responsive tissue. Conventional nonsteroidal antioestrogens, such

as tamoxifen, compete efficiently for ER binding but their effectiveness is often limited by the

partial agonism they display, which results in an incomplete blockade of oestrogen—mediated

activity (Furr and Jordan 1984, May and Westley 1987).

The potential for nonsteroidal antioestrogens to display agonistic properties prompted

the search for novel compounds that would bind ER with high affinity without activating any

of the normal transcriptional hormone responses and consequent manifestations of oestrogens.

Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen—like

ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such

compounds are referred to as Estrogen Receptor—Downregulators (E.R.D.). The rationale for
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the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989,

Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 70t position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

One of these, 7ot—[9—(4,4,5,5,5—pentafluoropentyl sulphinyl)nonyl]oestra—1,3,5—(10)triene—

3,17[3—diol was selected for intensive study on the basis of its pure oestrogen antagonist

activity and significantly increased antioestrogenic potency over other available

antioestrogens. In vitro findings and early clinical experience with

7ot—[9—(4,4,5 ,5,5—pentafluoropentylsulphinyl)nonyl] oestra— 1 ,3 —5(10)—triene—3 ,17B—diol have

promoted interest in the development of the drug as a therapeutic agent for oestrogen-

dependent indications such as breast cancer and certain benign gynaecological conditions.

7ot—[9—(4,4,5,5,5—Pentafluoropentylsulphinyl)nonyl]oestra— 1,3 -5 (1 0)—triene—3 ,1 7[3—diol,

or TCT 182,780, has been allocated the international non—proprietary name fulvestrant, which is

used hereinafter. When referring to fulvestrant we include pharmaceutically—acceptable salts

thereof and any possible solvates of either thereof.

Fulvestrant binds to ER with an affinity similar to that of oestradiol and completely

blocks the growth stimulatory action of oestradiol on human breast cancer cells in vitrog it is

more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely

the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the

uterotrophic activity of tamoxifen.

Because fulvestrant has none of the oestrogen—like stimulatory activity that is

characteristic of clinically available antioestrogens such as tamoxifen or toremifene, it may

offer improved therapeutic activity characterised by more rapid, complete, or longer—lasting

tumour regression; a lower incidence or rate of development of resistance to treatment; and a

reduction of tumour invasiveness.

In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose

which does not adversely affect bone density or lead to increased gonadotrophin secretion. If

also true in humans, these findings could be of extreme importance clinically. Reduced bone

density limits the duration of oestrogen—ablative treatment for endometriosis. Fulvestrant does

not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and

other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

the blood—brain barrier.
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European Patent Application No. 0 138 504 discloses that certain steroid derivatives

are effective antioestrogenic agents. The disclosure includes information relating to the

preparation of the steroid derivatives. In particular there is the disclosure within Example 35

of the compound 7oc—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—

l,3,5(l0)—triene—3,l7[3—diol, which compound is specifically named in Claim 4. It is also

disclosed that the compounds of that invention may be provided for use in the form of a

pharmaceutical composition comprising a steroid derivative of the invention together with a

pharmaceutically—acceptable diluent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration.

Fulvestrant shows, along with other steroidal based compounds, certain physical

properties which make formulation of these compounds difficult. Fulvestrant is a particularly

lipophilic molecule, even when compared with other steroidal compounds, and its aqueous

solubility is extremely low at around 10 ngml" (this is an estimate from a water/solvent

mixture solute since measurements this low could not be achieved in a water only solute).

Currently there are a number of sustained release inj ectable steroidal formulations

which have been commercialised. Commonly these formulations use oil as a solvent and

wherein additional excipients may be present. Below in Table l are described a few

commercialised sustained release inj ectable formulations.

In the formulations within Table l a number of different oils are used to solubilise the

compound and additional excipients such as benzyl benzoate, benzyl alcohol and ethanol have

been used. Volumes of oil needed to solubilise the steroid active ingredient are low. Extended

release is achievable for periods from 1 to 8 weeks.
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described which comprises 50mg of fulvestrant, 400mg of benzyl alcohol and sufficient castor

oil to bring the solution to a volume of 1 ml. Manufacture at a commercial scale of a

fonnulation as described in US 5,183,814 will be complicated by the high alcohol

concentration. Therefore, there is a need to lower the alcohol concentration in fulvestrant

formulations whilst preventing precipitation of fulvestrant from the formulation.

SUMMARY OF THE INVENTION

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—1,3,5(10)—triene—3, 17B—diol, more

particularly to a formulation adapted for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—1,3,5(10)—triene—3,17B—diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non-

aqueous ester solvent which is miscible in the ricinoleate vehicle.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows the release profile in vivo of the four formulations from the second part

of Table 4 below, and shows the effect of the fixed oil component on fulvestrant plasma

profile over five days following intramuscular administration in rabbits.

DETAILED DESCRIPTION OF THE INVENTION

Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY

(mgml" at 25°C)

Water 0.001

Arachis oil 0.45

Sesame oil 0.58

Castor oil 20

Miglyol 810 3.06
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Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6.15

Isopropyl myristate 0.80

Span 85 (surfactant) 3.79

Ethanol >200

Benzyl Alcohol >200

As can be seen fulvestrant is significantly more soluble in castor oil than any of the

other oils tested. The greater solvating ability of castor oil for steroidal compounds is known

and is attributed to the high number of hydroxy groups of ricinoleic acid, which is the major

constituent of the fatty acids within the triglycerides present in castor oil — see (Riffldn et.al. J.

Pharm. Sci., (1964), 53, 891).

However, even when using the best oil based solvent, castor oil, we have found that it

is not possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high

enough concentration to dose a patient in a low volume injection and achieve a therapeutically

significant release rate. To achieve a therapeutically significant release rate the amount of

fulvestrant needed would require the formulation volume to be large, at least 10 ml. This

requires the doctor to inject an excessively large volume of formulation to administer a dose

significantly high enough for human therapy.

Currently guidelines recommend that no more than 5mls of liquid is injected

intramuscularly in a single injection. Phalmacologically active doses required for a 1 month

long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in

just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

The addition of organic solvents in which fulvestrant is freely soluble, and which are

miscible with castor oil, may be used, such as an alcohol. With the addition of high

concentrations of an alcohol concentrations of >50mgml" of fulvestrant in a castor oil

formulation is achievable, thereby giving an injection volumes of <5ml — see Table 3 below.

We have surprisingly found that the introduction of a non—aqueous ester solvent which is

miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant into

a concentration of at least 50 mgmll — see Table 3 below. The finding is surprising since the

solubility of fulvestrant in non—aqueous ester solvents — see Table 2 above — is significantly
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lower than the solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also lower

in non—aqueous ester solvents than is the solubility of fulvestrant in castor oil.

Therefore, we present as a feature of the invention a pharmaceutical formulation

comprising fulvestrant (preferably fulvestrant is present at 3—10%w/v, 4—9%w/v, 4—8%w/v,

4—7%w/v, 4—6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a

pharmaceutically acceptable non—aqueous ester solvent, and a pharmaceutically acceptable

alcohol wherein the fonnulation is adapted for intramuscular administration and attaining a

therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

Another feature of the invention is a pharmaceutical formulation comprising

fulvestrant in which the formulation is adapted for intra—muscular injection into a human and

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

intra—muscular injection comprising fulvestrant, 30% or less weight of a pharmaceutically—

acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically—

acceptable non—aqueous ester solvent miscible in a ricinoleate vehicle per volume of

formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

intra—muscular injection comprising fulvestrant; 35% (preferably 30% and ideally 25%) or less

weight of a pharmaceutically—acceptable alcohol per volume of formulation, at least 1%

(preferably at least 5% or ideally 10%) weight of a pharmaceutically—acceptable non—aqueous

ester solvent miscible within a rici11oleate vehicle per volume of formulation and a sufficient

amount of a ricinoleate vehicle so as to prepare a formulation of at least 45mgml" of

fulvestrant.

For the avoidance of any doubt when using the term % weight per volume of

fonnulation for the constituents of the formulation we mean that within a unit volume of the

fonnulation a certain percentage of the constituent by weight will be present, for example a

1% weight per volume formulation will contain within a 100ml volume of formulation 1 g of

the constituent. By way of further illustration
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% of X by weight per volume of formulation weight ofx in lml of formulation

 
Preferred pharmaceutical formulations of the invention are as described above

wherein:

l. The total volume of the formulation is 6ml, or less, and the concentration of

fulvestrant is at least 45mgml'l .

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total

volume of the formulation is 6ml, or less.

3. The total amount of fulvestrant in the formulation is 250mg and the total volume of

the formulation is 5—5.25ml.

It is appreciated that in the formulation an excess of formulation may be included to

allow the attendant physician or care giver to be able to deliver the required dose. Therefore,

when a 5ml dose is required it would be appreciated that an excess of up to 0.25ml, preferably

up to 0. l5ml will also be present in the formulation. Typically the formulation will be

presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit

dosage of the formulation as described herein, these being further features of the invention.

Preferred concentrations of a pharmaceutically—acceptable alcohol present in any of the

above formulations are; at least 3%w/v, at least 5%w/v, at least 7%w/v, at least 10% w/v, at

least 11% w/v, at least 12% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and,

preferably, at least 16% w/v. Preferred maximal concentrations of pharn1aceutically—

acceptable alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20%

W/v or less.. Preferred ranges of pharmaceutically—acceptable alcohol present in any of the

above formulations are selected from any minimum or maximum value described above and

preferably are; 3—35%w/v, 4—35%w/v, 5—35%w/v, 5—32%w/v, 7—32%w/v, 10—30%w/v, 12-

28%W/v, l5—25%w/v, l7—23%w/v, l8—22%w/v and ideally l9—2l%w/v.
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The phannaceutically—acceptable alcohol may consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically-

acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of

both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the

formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v

ethanol and 10% w/v benzyl alcohol.

The phannaceutically—acceptable non—aqueous ester solvent may consist of one or a

mixture of two or more pharmaceutically—acceptable non—aqueous ester solvents, preferably

just one. A preferred pharmaceutically—acceptable non—aqueous ester solvent for parenteral

administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl

palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion

of at least 30% weight per volume of the formulation, ideally at least 40% or at least 50%

weight per volume of formulation.

It will be understood by the skilled person that the pharmaceutically—acceptable

alcohol will be of a quality such that it will meet pharmacopoeial standards (such as are

described in the US, British, European and Japanese pharmacopoeias) and as such will contain

some water and possibly other organic solvents, for example ethanol in the US Pharmacopeia

contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when

measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by volume when measured at 15.56°C.

Preferred concentrations of the pharmaceutically—acceptable non—aqueous ester solvent

present in any of the above fonnulations are; at least 5% w/v, at least 8% w/v, at least 10%

w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least 16% w/v,

at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v. Preferred maximal

concentrations of the pharmaceutically—acceptable non—aqueous ester solvent are; 60% w/v or

less, 50%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and

25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically-

acceptable non—aqueous ester solvent present in any of the above formulations are selected

from any minimum or maximum value described above and preferably are; 5—60%w/v, 7-

55%w/v, 8—50%w/v, 10—50%w/v, 10—45%w/v, 10—40%w/v, l0—35%w/v, 10—30%w/v, 10-
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25%w/v, 12-25%w/v, 12-22%w/v, 12-20%w/v, 12-18%w/v, 13-17%w/v and ideally 14-

16%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15%w/v.

It will be understood by the skilled person that the pharmaceutically-acceptable non-

aqueous ester solvent will be of a quality that it will meet pharmacopoeial standards (such as

UI
described in the US, British, European and Japanese pharmacopoeias).

Preferred combinations of pharmaceutically—acceptable alcohol and pharmaceutically—

acceptable non—aqueous ester solvent in the fonnulation are set out below:

Pharmaceutically-acceptable Pharmaceutically-acceptable non—aqueous

alcohol(%w/V) ester (%w/V)

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

21.

ethanol and benzyl alcohol, most benzyl benzoate, most preferably at about 15%

preferably each at about 10%

10 By the use of the term ricinoleate vehicle we mean an oil which has as a proportion (at

least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 95% w/v) of its composition as

triglycerides of ricinoleic acid. The ricinoleate vehicle may be a synthetic oil or conveniently

is castor oil, ideally of pharmacopoeial standards, as described above.

We have surprisingly found that the above formulations of the invention provide, after

15 intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

This finding is indeed surprising for the following reasons.
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1. Previously tested by the applicants have been intra—muscular injections of fulvestrant

in the fonn of an aqueous suspension. We have found extensive local tissue irritation at the

injection site as well as a poor release profile. It is believed that the tissue

irritation/inflammation was due to the presence of fulvestrant in the form of solid particles.

The release profile appeared to be determined by the extent of inflammation/irritation present

at the injection site and this was variable and difficult to control. Also the fulvestrant release

rate was not sufficiently high to be clinically significant.

2. Our findings from studies using MC labelled benzyl alcohol show that it dissipates

rapidly from the injection site and is removed from the body within 24 hours of

administration.

It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site.

It is known that benzyl benzoate is metabolised by conjugation to glycine to fonn

hippuric acid by the human liver and excreted into the urine — Martindale: The Extra

Pharmacopoeia 32nd edition page 1 103, and, therefore, it is unlikely that benzyl benzoate,

when used, is present at the injection site during the whole of the extended release period.

We have found that despite the rapid elimination of the additional solubilising

excipients, i.e. the alcohol and pharmaceutically—acceptable non—aqueous ester solvent, from

the formulation vehicle and the site of injection after injection of the formulation, extended

release at therapeutically significant levels of fulvestrant over an extended period can still

achieved by the formulation of the invention.

By use of the term “therapeutically significant levels” we mean that blood plasma

concentrations of at least 2.5 ngml'1, ideally at least 3 ngml'1, at least 8.5 ngml'1, and up to 12

ngmll of fulvestrant are achieved in the patient. Preferably blood plasma levels should be less

than 15 ngml'l.

By use of the term “extended release” we mean at least two weeks, at least three

weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In a

preferred feature extended release is achieved for 36 days. Preferably extended release of

fulvestrant is for at least 2- 5 weeks and more preferably for the following periods (weeks)

2.5-5, 2.5-4, 3-4, 3.5-4 and most preferably for at least about 4 weeks.
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It will be understood that the attendant physician may wish to administer the

intramuscular injection as a divided dose, i.e. a 5ml formulation is sequentially administered

in two separate injections of 2.5ml, this is a further feature of the invention

Simply solubilising fulvestrant in an oil based liquid formulation is not predictive of a

UI
good release profile or lack ofprecipitation of drug after injection at the injection site.

Table 3 shows the solubility of fulvestrant in a castor oil vehicle additionally

containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results

clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,

despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor

10 oil.
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The following Table 4 shows the solubility of fulvestrant in a range of oil based

fonnulations which contain the same amounts of alcohol and benzyl benzoate but in which the

oil is changed. The data also shows solubility of fulvestrant after removal of the alcohols.

14

Solubility comparisons of fulvestrant in oil based formulations with and without
alcohols

Fulvestrant Solubility mg ml'I @ 25°C

Formulation (3) Complete Vehicle Vehicle minus alcohols

Castor oil based 81.2 12.6

Miglyol 812—N based 86.8 1.7

Sesame seed/Castor oil (1 :1) based 70.1 4.4

Sesame seed oil based 45.7 0.7

Arachis oil based 40.2 < 0.2

(a) Complete Vehicle Formulations comprised ethanol [96%](10%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to Volume with the stated oil. Excess fulvestrant was added to each solvent mixture and solubility
determined.

Effect of formulation on precipitation of fulvestrant at the injection site

Days

Formulation a 2 3 4 7 10 30 51

Formulation F1 0 0 0 0 0 0 0
Castor oil based

Formulation F2 I b I I I I I 0

Miglyol 812-N based

Formulation F3 “ C I ‘I’
sesame seed oil/castor
oil based

0, + , ++, +++ = Degree ofprecipitation (None detected, Mild, Moderate, Severe)

a Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to Volume with the stated oil.

I’ Mainly large needle shaped crystals
° Small needles and/or sheafs of crystals
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Precipitation of fulvestrant and the release profile was determined with the above

formulations in an in viva rabbit study.

Figure 1 shows the release profile in vivo of the four formulations from the second part

of Table 4 and shows the effect of the fixed oil component on fulvestrant plasma profile over

five days following intramuscular administration in rabbits (data normalised to 50mg per 3kg;

mean given; number of animals per timepoint = 8, plasma samples assayed for fulvestrant

content using lc—ms/ms detection following solvent extraction). As can be seen the castor oil

formulation showed a particularly even release profile with no evidence of precipitation of

fulvestrant at the injection site.

Therefore we present as a further feature of the invention an extended release

pharmaceutical formulation adapted for intramuscular injection comprising fulvestrant; 35%

(preferably 30% or ideally 25%) or less weight of a phannaceutically—acceptable alcohol per

volume of fonnulation, at least 1% (preferably at least 5% or ideally 10%) weight of a

pharmaceutically—acceptable non—aqueous ester solvent miscible in a ricinoleate vehicle per

volume of formulation and sufficient amount of a ricinoleate vehicle, taking into account the

addition of any further optional pharmaceutically—acceptable excipients, so as to prepare a

formulation of at least 45mgml" of fulvestrant.

A further feature of the invention is a pharmaceutical formulation adapted for

intramuscular injection, as defined above, for use in medical therapy.

A further feature of the invention is a method of treating a benign or malignant

diseases of the breast or reproductive tract, preferably treating breast cancer, by administration

to a human in need of such treatment by intramuscular injection an extended release

ricinoleate vehicle based pharmaceutical formulation comprising at least 45mgml" of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically-

acceptable alcohol per volume of formulation, at least 1% (preferably at least 5% or ideally

10%) weight of a phannaceutically—acceptable non—aqueous ester solvent miscible in a

ricinoleate vehicle per volume of formulation.

Preferably 5ml of the intramuscular injection is administered.

A further feature of the invention is use of fulvestrant in the preparation of a

pharmaceutical formulation as describe hereinabove, for the treatment of a benign or

malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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Additional excipients commonly used in the formulation field including, for example,

an antioxidant preservative, a colorant or a surfactant may be used. A preferred optional

excipient is a surfactant.

As described above fulvestrant is useful in the treatment of oestrogen—dependent

indications such as breast cancer and gynaecological conditions, such as endometriosis.

In addition to fulvestrant another similar type of molecule is currently under clinical

investigation. SH—646 (l l[3—fluoro— 7oc—(l4, l4,l5,l5, l5—pcntafluoro—6—

methyl— 1 0—thia—6—azapentadecyl)estra— l ,3,5(l 0)—triene—3, l 7[3—diol) is also putatively a

compound with the same mode of action as fulvestrant and has a very similar chemical

structure. It is believed that the compound will also share with fulvestrant similar physical

properties and therefore the current invention will also have application with this compound.

A further feature of the invention is a pharmaceutical formulation adapted for

intra—muscular injection comprising llB—fluoro— 7oc—(l4, l4, l5,l5,l5—pentafluoro—6—

methyl—l0—thia—6—azapentadecyl)estra—l,3,5(l0)—triene—3,l7[3—diol; 35% or less weight of a

pharmaceutically—acceptable alcohol per volume of formulation, at least 1% weight ofa

pharmaceutically—acceptable non—aqueous ester solvent miscible within a ricinoleate vehicle

per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a

formulation of at least 45mgml" of l l[3—fluoro— 7oc—(l4,l4, l5,l5,l5—pentafluoro—6—

methyl— 1 0—thia—6—azapentadecyl)estra— l ,3 ,5 (1 0)—triene—3, l 7[3—diol.

Further features of the invention are those as described above but in which SH—646 is

substituted for fulvestrant.

Formulation Example

Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely

dissolved. Benzyl benzoate is added and the solution is made to final weight with castor oil

and stirred, (for convenience weight is used rather than volume by using the Weight to volume

ratio). The bulk solution is overlaid With Nitrogen. The solution is sterilised by filtration

using one or two filters of 0.2pm porosity. The sterile filtrate is kept under a nitrogen overlay

as it is filled under aseptic conditions into Washed and depyrogenised, sterile primary

containers, for example vials or pre—f1lled syringes. An overage is included in the primary
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pack to facilitate removal of the dose Volume. The primary packs are overlaid with sterile

nitrogen, before aseptically sealing.

See also processflow diagram below

Quantities of each component of the formulation is chosen according to the required

formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

10% weight per Volume of benzyl alcohol

10% weight per Volume of ethanol

15% weight per Volume of benzyl benzoate

250mg of fulvestrant for each 5ml of finished formulation

and the remaining amount as castor oil
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components process

Fulvestrant STAGE 1: DISSOLUTION OF

Alcohol ’ ACTIVE AGENT

Benzyl Benzoate T’ STAGE 22 MIX

STAGE 3: MAKE To

—’

l
STAGE 4: STERILE FILTRATION

(0 .2 pm)
INTO BULK RECEIVING VESSEL

l
STAGE 5: STERILE (0.2uIn)
IN—LINE FILTRATION

Benzyl Alcohol 

STAGi6: ASEPTIC FILLING,
AND STOPPERING

STAGQ7: VISUAL
INSPECTION
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Claims

1. A pharmaceutical formulation adapted for intra—muscular injection comprising

fulvestrant, 30% or less weight of a pharmaceutically—acceptable alcohol per volume of

formulation, at least 1% weight of a pharmaceutically—acceptable non—aqueous ester solvent

miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount of a

ricinoleate Vehicle so as to prepare a formulation which is capable after injection of attaining a

therapeutically significant blood plasma fulvestrant concentration of at least 2.5ngml'1 for at

least 2 weeks.

2. A pharmaceutical formulation as claimed in claim 1 wherein the blood plasma

fulvestrant concentration is attained for at least 4 Weeks.

3. A pharmaceutical formulation as claimed in claim 1 wherein the blood plasma

fulvestrant concentration is attained for 2 to 5 Weeks.

4. A pharmaceutical formulation adapted for intra—muscular injection comprising

fulvestrant, 30% or less Weight of a pharmaceutically—acceptable alcohol per volume of

formulation, at least 1% weight of a pharmaceutically—acceptable non—aqueous ester solvent

miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount of a

ricinoleate Vehicle so as to prepare a formulation of at least 45mgml'1 of fulvestrant.

5. A pharmaceutical formulation as claimed in claim 1 to 4 which contains 25% W/v or

less of a pharmaceutically—acceptable alcohol.

6. A pharmaceutical formulation as claimed in claim 5 which contains 20% W/v or less of

a pharmaceutically—acceptable alcohol.

7. A pharmaceutical formulation as claimed in any claim from 1 to 6 which contains 60%

w/v or less of a pharmaceutically—acceptable non—aqueous ester solvent.

8. A pharmaceutical formulation as claimed in claim 7 which contains 50%W/v or less of

a pharmaceutically—acceptable non—aqueous ester solvent .
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9. A pharmaceutical formulation as claimed in claim 7 which contains 45% w/v or less of

a pharmaceutically—acceptable non—aqueous ester solvent.

10. A pharmaceutical formulation as claimed in claim 7 which contains 40% w/v or less of

a pharmaceutically—acceptable non—aqueous ester solvent.

11. A pharmaceutical formulation as claimed in claim 7 which contains 35% w/v or less

of a pharmaceutically—acceptable non—aqueous ester solvent.

12. A pharmaceutical formulation as claimed in claim 7 which contains 30% w/v or less

of a pharmaceutically—acceptable non—aqueous ester solvent.

13. A pharmaceutical formulation as claimed in claim 7 which contains 25% w/v or less

of a pharmaceutically—acceptable non—aqueous ester solvent.

14. A pharmaceutical formulation as claimed in any claim from 1 to 13 wherein the

pharmaceutically—acceptable alcohol is a mixture of ethanol and benzyl alcohol.

15. A pharmaceutical formulation as claimed in any claim from 1 to 14 wherein the

pharmaceutically—acceptable non—aqueous ester solvent is selected from benzyl benzoate, ethyl

oleate, isopropyl myristate, isopropyl palmitate or a mixture of any thereof.

16. A pharmaceutical formulation as claimed in any claim from 1 to 15 wherein the

pharmaceutically—acceptable non—aqueous ester solvent is benzyl benzoate.

17. A pharmaceutical formulation as claimed in any claim from 1 to 16 wherein the total

volume of the formulation is 6ml, or less, and the concentration of fulvestrant is at least

45mgml'1 .
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18. A pharmaceutical formulation as claimed in any claim from 1 to 13 wherein the total

amount of fulvestrant in the formulation is 250mg, or more, and the total Volume of the

formulation is 6ml, or less.

19. A pharmaceutical formulation as claimed in claim 18 wherein the total amount of

fulvestrant in the formulation is 250mg and the total Volume of the formulation is 5 to 5.25ml.

20. A pharmaceutical formulation as claimed in any of claims 1-19 wherein the

pharmaceutically—acceptable alcohol is a mixture of 10% weight of ethanol per Volume of

formulation, 10% weight of benzyl alcohol per Volume of formulation and 15% weight of

benzyl benzoate per Volume of formulation and the ricinoleate Vehicle is castor oil.

21. A method of treating a benign or malignant diseases of the breast or reproductive tract

by administration to a human in need of such treatment by intramuscular a pharmaceutical

formulation as claimed in claims 1 to 19.

22. A method as claimed in claim 21 for treating breast cancer.

23. A syringe or Vial containing a pharmaceutical formulation as defined in claim 20.
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ABSTRACT OF THE DISCLOSURE

The invention relates to a novel sustained release pharmaceutical formulation adapted

UI
for administration by injection containing the compound

7oc—[9—(4,4,5 ,5,5—pe11tafluorope11tylsulpl1inyl)11o11yl]oestra— l ,3 ,5( l 0)—triene—3 , l7B—diol, more

particularly to a formulation adapted for administration by injection containing the compound

70c—[9—(4,4,5 ,5,5—pentafluoropentylsulphinyl)nonyl]oestra— 1,3 ,5( l 0)—triene—3 , l7B—diol in

solution in a ricinoleate Vehicle which additionally comprises at least one alcohol and a non-

10 aqueous ester solvent which is miscible in the ricinoleate Vehicle.
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PATENT

Attorney Docket No. 056291-5004-02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re PATENT APPLICATION of: Confirmation No. 1199

John R. EVANS et al.

Filed: October 15, 2008

)

)

)

)

Application No.: 12/285,887 ) Group Art Unit: 1617

)

) Examiner: Unassigned

)

)FOR: FORMULATION Date: June 4, 2009

FIRST INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. § 1.97§b[

Pursuant to 37 C.F.R. §§ 1.56 and l.97(b), Applicants request that the Examiner consider

this Information Disclosure Statement and the documents listed on the attached Form PTO-1449.

To the best of the undersigned’s knowledge, this Information Disclosure Statement is being filed

before the mailing date of a first Office Action on the merits in the above-referenced application.

Accordingly, Applicants do not believe that a fee is due for filing this Information Disclosure

Statement.

With the exception of documents 38 and 65, copies of the listed documents were

previously submitted or cited by the Examiner in parent Application No. 10/872,784. A copy of

each of documents 38 and 65 are attached. Applicants respectfully request that the Examiner

initial and return the Form PTO-1449, indicating that the information has been considered and

made of record herein.

This submission does not represent that a search has been made or that no better art exists

and does not constitute an admission that each or all of the listed documents are material or

constitute "prior art." Applicants reserve the right to take appropriate action to establish the

patentability of the disclosed invention over the listed documents, should one or more of the

documents be applied against the claims of the present application.

Except for issue fees payable under 37 C.F.R. §l.l8, the Commissioner is hereby

authorized by this paper to charge any additional fees during the entire pendency of this

application including fees due under 37 C.F.R. §§l.l6 and l.l7 which may be required,

DB l/6306l204.l
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including any required extension of time fees, or credit any overpayment to Deposit Account No.

50-0310. This paragraph is intended to be a CONSTRUCTIVE PETITION FOR

EXTENSION OF TIME in accordance with 37 C.F.R. §l.l36(a)(3).

Respectfully Submitted,

Morgan Lewis & Bockius LLP

Date: June 4, 2009 By: /Donald Bird/

Morgan Lewis & Bockius LLP Donald J. Bird

Customer No. 09629 Registration No. 25,323

1111 Pennsylvania Avenue, N.W. Tel. No.: (202) 739-5320

Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000

DB1/63061204.1
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ATTORNEY DOCKET NO.: 956631- 094) 6x03IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /y/<3‘; 503

re PATENT APPLICATION of: ) /3&3
) Group Art Unit: 1617 4%

EVANS et al. )

) Examiner: Hui, San-ming

Appln. No.: 09/756,291 )

)

Filed: January 9, 2001 )

)

FOR: FORMULATION )

September 13, 2002
Commissioner of Patents

Washington, D.C. 20231

Sir:

SECOND INFORMATION DISCLOSURE STATEMENT

Applicant wishes to make of record the following circumstances regarding the

controlled, confidential and non-commercial testing of compositions meeting the definition

of “pharmaceutical formulation”, as used in the present method of treatment claims, which

was carried out in the United States more than one year before the filing date of the present

application in preparation for and during the testing (IND) phase of the regulatory review of

such formulation by the FDA.

1. The elected invention as presently claimed is directed toward a method for treating a

benign or malignant disease of the breast or reproductive tract of a human by intra-

muscular injection of a particular pharmaceutical formulation comprising the active drug

fulvestrant in a vehicle comprising ricinoleate, a pharrnaceutically-acceptable alcohol,

and a pharmaceutically-acceptable non-aqueous ester solvent miscible in ricinoleate, as

detailed in the claims.

C9/16/2003 BABRQHQI 00000047 500310 09756291

95 FE:i26 130.00 CH



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 80

It

ATTORNEY DOCKET NO. : 056291-5004

Application No.: 09/756,291
Page 2

2. Fulvestrant is the international non-proprietary (generic) name for the compound 7-

alpha-[9-(4,4,5 ,5,5-pentafluoropentylsulphinyl)nonyl]estra-l,3-5(10)-triene-3,17-beta-

diol, -which compound is encompassed by claims of U.S. Patent No. 4,659,516 issued to

Bowler et al. in 1987 (hereinafter the “Bowler ‘5 16 patent”).

3. The present specification acknowledges that fulvestrant is included among the steroid

derivatives disclosed in European Patent Application No. 0 138 504 (corresponding to the

Bowler ‘S16 patent) as being effective antioestrogenic agents. The Bowler ‘S16 patent

notes at the bottom of colurrm 7 that compositions of the disclosed steroid derivatives

may be in a form suitable for oral or parenteral administration, and that compounds

having antioestrogenic effect may have value in the treatment of, e.g., anovulatory

infertility, breast tumors and menstrual disorders.

4. However, certain characteristics of fulvestrant make it very difficult to formulate a

pharmaceutically acceptable and effective composition for administration to humans. In

particular, fulvestrant is an extremely lipophilic molecule, even when compared with

other steroidal compounds, and its aqueous solubility is extremely low, placing severe

limitations on the manner and mechanism by which it can be administered.

5. Subsequent to grant of the Bowler ‘5 16 patent, applicants developed an inj ectable

extended release formulation of fulvestrant by which it became feasible to effectively

utilize the known pharmacological properties of fulvestrant in the treatment of benign or

malignant diseases of the breast or reproductive tract in humans, as presently claimed.

This injectable extended release formulation of fulvestrant was subjected to extensive in
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vitro and in vivo testing in animals, and eventually in clinical trials as detailed below,

leading up to the first FDA approval of this formulation in April 2002.

. In brief chronology, fulvestrant was initially put into development by Imperial Chemical

Industries PLC (hereinafier “ICI”), under the product designation ICI 182,780.

Development of fulvestrant was continued by Zeneca Limited (formed from ICI in 1993)

under the product designation ZD9238. By December 6, 1996, preliminary testing of an

injectable formulation containing fulvestrant as active ingredient had progressed to the

point that an IND (Investigational New Drug) application was filed with the FDA for

FASLODEX® (fulvestrant) Injection. As of the January 5, 1997 effective date of the IND

application, clinical testing could, for the first time, commence in human subjects in the

United States.

. Clinical testing under the IND continued on behalf of AstraZeneca (formed by merger in

1999) until it was believed that sufficient evidence of safety and efficacy of the

formulation had been obtained, and on March 28, 2001 an NDA (New Drug Application)

was submitted to the FDA. Meanwhile, the subject application for patent, Application

No. 09/756,291, was filed in the United States on January 9, 2001, claiming priority from

GB Application 0000313.7, filed January 10, 2000, and GB Application 0O08837.7, filed

April 12, 2000. Thereafier, on April 25, 2002, the NDA for the Faslodex (injectable

fulvestrant fonnulation) was approved by the FDA, whereupon Faslodex was approved

for commercial marketing for the treatment of certain breast cancers.

. The inj ectable fulvestrant formulation constituting Faslodex comes within the definition

of “pharmaceutical formulation” as used in the method of treatment claims presently
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pending in this application. The April 25, 2002 approval date constitutes the earliest

possible date for commercial marketing in the United States of a formulation for use in

accordance with the present claims.

9. This FDA approval came after the present application was filed, and was the culmination

of many years of testing and gathering of data on the injectable formulation of fiilvestrant

(ICI 182,780 or ZD9238), both in the United States and abroad, in animals and eventually

in human clinical trials. As will be evident below, all such testing in the United States

more than one year before this application was filed was carried out under agreements

which imposed obligations of confidentiality on the involved institutions and/or

investigators, gave AstraZeneca strict control over the permitted use and disposition of

the test samples of formulation, and provided that Astrazeneca was entitled to all

information or data derived from the testing.1 Moreover, all persons enrolled in the

clinical trials were advised of the experimental nature of the formulation, and

acknowledged this in signed informed consent forms as a precondition to their

enrollment. AstraZeneca received no payment for the samples, and was not otherwise

compensated for the use of these samples in the clinical trials. Under these conditions and

the applicable case law discussed later below, these tests of the fulvestrant formulation in

the United States did not constitute a “public use” under 35 U.S.C. § 102(b) of the

present invention because the tests were carried out under strict obligations of

confidentiality, and the tests and the use and disposition of the formulation, remained

' Reference to Astrazeneca hereinafter should be understood to refer to Astrazeneca and/or its predecessors in
interest, ICI and Zeneca, unless the context indicates otherwise.
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under the control of AstraZeneca throughout the entire period. These tests did not place

the formulation in the public domain or cause the public to believe that the fonnulation of

the invention was freely available, and certainly did not constitute a commercial

exploitation of the invention more than one year before this application was filed.

Prior to the January 5, 1997 effective date of the IND application, all testing of

fulvestrant formulation in the United States was necessarily carried out in vitro or in

animals, and therefore cannot come within the scope of the present method of treatment

claims. Nevertheless, it should be noted that all such testing was canied out under strict

conditions of confidentiality and limitations of use imposed by a Statement of Proposed

Investigation (SOPI) form that each investigator was required to sign as a condition to

receiving samples of fiilvestrant formulation.

The SOPI forms used by ICI in the early 1990s required a statement ofproposed use of

the material (necessarily not including any use in humans) that had to be approved by

ICI, and stated just above the required signature of the investigator:

“lf samples are supplied, Iundertake:-

l. to make available all results to ICI;

2. that the results will not be submitted for publication or disclosed in any other

way prior to disclosure to ICI;

3. to use the samples only for the purposes described above and not to pass the

samples or any portion thereof to any investigators for any other purpose;

4. not to use the samples for any commercial purpose or for any study

requested by a commercial organization.”
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12. The SOPI forms used by Zeneca and AstraZeneca (even after the effective date of the

IND, for any samples provided to investigators outside of formal protocols for clinical or

compassionate use trials discussed below) similarly required a statement ofproposed use

of the material that had to be approved by Zeneca or Astraleneca, and explicitly stated,

“Laboratory studies/tests on animals only. (Not for human use).” Again, just above the

signature of the investigator, the following undertaking was printed on each form:

“l. All results acquired as a direct result of the use of the sample(s) will be promptly

furnished to AstraZeneca.

2. The results will not be submitted for publication or disclosed in any other way

without prior consent from Astrazeneca, which will not be unreasonably

withheld.

3. The sample(s) will only be used for the purpose described above and shall not be

passed to a third party. Any unused material will be returned to AstraZeneca.

4. The sample(s) will not be used to support the development of any commercial

product containing the compound(s) supplied by AstraZeneca.

5. AstraZeneca shall be granted first option of a license to all rights in any

discoveries or inventions made as a direct result of the investigations described

above (whether patentable or not). In particular, the option will include an option

for a license under any patents and patent applications relating to the use of the

sample(s).

6. AstraZeneca requires assurance from all external investigators that all studies

canied out on behalf of AstraZeneca and/or involving AstraZeneca compounds

are carried out in compliance with all animal welfare legislation, regulations and

policies applicable in that country/state. Please let us have your confirmation in

writing that this is the case. We would also like to receive any additional
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information on your in-house animal welfare arrangements which you are able to

provide.”

13. It is understood that no investigator receiving fiilvestrant formulation pursuant to a SOPI,

at least in the United States and prior to the filing of the present application for patent,

was informed of the components and/or proportions thereofconstituting the inj ectable

vehicle in which the fulvestrant was carried, and that no investigator publication of

results approved by AstraZeneca included such a disclosure.

14. Two clinical studies involving Faslodex were carried out at least in part in the United

States prior to the filing date of the present application for patent.

0 Clinical Study 923 81L/0021 began, in the United States, in April 1997 and extended

to June 2000; was carried out in 69 centers involving 414 patients; and had the

objective ofcomparing the effect, in terms of time to progression, of two doses of

Faslodex (125 and 250 mg) with one dose of Arimidex (1 mg) in postmenopausal

women with advanced breast cancer.

0 Clinical Study 9238IL/0025 began, in the United States, in November 1998 and

extended to July 2001; was carried out in 32 centers involving 51 patients; and had

the objective of comparing the effect, in terms of time to progression, of Faslodex

(250 mg) with Nolvadex (20 mg) as first-line therapy in postmenopausal women with

advanced breast cancer.

15. Each clinical study was carried out under a Clinical Study Agreement entered into by

each Institution and Investigator taking part in the study.
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16. A representative Clinical Study Agreement for Clinical Study 923 81L/0021 provided in

relevant part:

“The clinical Study to be performed pursuant to this Agreement shall be that set

forth in the Protocol entitled “A Double-blind, Randomized, Multicenter Trial

comparing the Efficacy and Tolerability of 125 and 250 mg of FASLODEXTM

(Long-acting 1c1 182,780) With 1 mg ARIMIDEXTM (Anastrozole) in

Postmenopausal Women With Advanced Breast Cancer” (hereinafter referred to

as “Protocol”). Institution shall use its best efforts to ensure that the work

required under the Protocol is properly performed in accordance therewith.”

*****

“ZENECA reserves the right to terminate this Agreement and Study at any time

in its sole discretion upon thirty (30) days prior written notice. However,

ZENECA may terminate this agreement upon five (5) days written notice for

safety, regulatory or ethical reasons. In the event of termination, all unused Study

materials shall be returned to ZENECA and ZENECA shall reimburse Institution

for all actual costs reasonably incurred up until the effective termination date.”

*=l<***

‘‘All rights to all data, inventions or discoveries Institution may make or conceive

in the course of their work for ZENECA in their performance under this

Agreement and using product in accordance with the detailed protocol provided

by ZENECA will be the property of ZENECA and will be assigned to ZENECA,

and Institution will assist ZENECA, at ZENECA’s expense, by executing

rightful papers for obtaining proper patent protection in such inventions or

discoveries in any country which ZENECA at ZENECA’s option, desires to

obtain patent protection. All control of and decisions regarding such patent

filings and prosecution, whether U.S. or foreign, and all costs and fees associated

therewith, shall be exercised and/or borne by ZENECA.”
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*****

“It may be necessary for Zeneca to disclose to Institution certain information

considered proprietary or confidential (hereinafter ‘Confidential Information’) to

aid Institution in effecting or completing their performance under this

Agreement. Institution agrees to maintain in confidence all Confidential

Information Institution obtains fiom ZENECA relating to this Agreement and not

to disclose any of said Confidential Information to a third party for a period of

three (3) years afier the termination of this Agreement without the prior written

consent of ZENECA. Notwithstanding the foregoing, it is understood that

Confidential Informationishall not include the following: (i) information that is

now publicly available, (ii) information that later becomes publicly available,

afier it has become publicly available, (iii) information which Institution obtain

from some third party not under any obligation to ZENECA with respect to such

information, or (iv) information which Institution already have in their

possession, prior to any disclosure by ZENECA, as evidenced by written records,

(V) is independently developed by Institution or (vi) is required by law or

regulation to be disclosed, provided, however, that Institution notifies and

consults with Zeneca prior to such disclosure.

“Subject to the provisions of confidentiality set forth in Section 6(d) above,

ZENECA agrees to grant‘ Institution the right to publish its findings in the

scientific literature, provided that ZENECA shall have the right to review, at

least 30 days prior to submission for publication, copies of any and all final draft

manuscripts which are authored or co-authored by Institution or by anyone in

their research group and which are based in whole or in part on research

conducted under this Agreement. Upon request by ZENECA, in order to protect

intellectual property rights, Institution agrees to delay submission of such final

draft manuscripts for publication for a period not exceeding six (6) months from

the date on which ZENECA receives such final drafi manuscripts. Institution

agrees to implement any reasonable suggestions made to preserve ZENECA’s
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right in its Confidential Information before any disclosure for publication or

presentation; Investigator and Institution agrees to take appropriate cognizance of

any other suggestions by ZENECA before any disclosure for publication or

presentation.”

17. A representative Clinical Study Agreement for Clinical Study 923 8IL/0025 similarly

provided in relevant part:

“The clinical Study to be performed pursuant to this Agreement shall be that set

forth in the Protocol which is attached hereto as Exhibit A and incorporated

herein by reference. Institution and Investigator shall use their best efforts to

ensure that the work required under the Protocol is properly performed in

accordance therewith.”

*****

“Zeneca reserves the right to terminate this Agreement and Study at any time in

its sole discretion upon five (5) days prior written notice. In the event of

termination, all unused Study materials shall be returned to Zeneca and Zeneca

shall reimburse Institution and Investigator for all actual costs reasonably

incurred up until the effective termination date.”

*****

“All rights to all data, inventions or discoveries Institution and Investigator may

make or conceive in the course of their work for Zeneca in their performance

under this Agreement will be the property of Zeneca and will be assigned to

Zeneca, and Institution and Investigator will assist Zeneca, at Zeneca’s expense,

by executing rightful papers for obtaining proper patent protection in such

inventions or discoveries.”

*****

“It may be necessary for Zeneca to disclose to Investigator and Institution certain

information considered proprietary or confidential (hereinafter “Confidential
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Information”) to aid Investigator and Institution in effecting or completing their

performance under this Agreement. Confidential Information shall also include

Study data; however, Investigator’s and Institution’s right to publish pursuant to

Section ((1) below‘ shall not be affected by this provision. Investigator and

Institution agree to maintain in confidence all Confidential Information

Investigator and Institution obtain from Zeneca relating to this Agreement and

not to disclose any of said Confidential Infonnation to a third party without the

prior written consent of Zeneca. Notwithstanding the foregoing, it is understood

that Confidential Information shall not include the following: (i) information that

is now publicly available, (ii) information that later becomes publicly available,

after it has become publicly available, (iii) information which Investigator and

Institution obtain from some third party not under any obligation to Zeneca with

respect to such information, or (iv) information which Investigator and

Institution already have in their possession, prior to any disclosure by Zeneca, as

evidenced by written records.

“Nothing herein shall prevent Investigator and Institution from complying with

the legal obligation to disclose Confidential Information so long as Investigator

and Institution (i) provide Zeneca prompt notice of its intent to disclose (or to

resist disclosure) (ii) take reasonable steps to require the recipient to preserve the

confidential nature of the information once disclosed and (iii) afford Zeneca the

opportunity to attempt to prevent the disclosure (whether or not Investigator and

Institution have sought to resist disclosure) or obtain protection for the

information disclosed.”

*****

*[(d)] “Subject to the provisions of confidentiality set forth in Section 6(0)

above, Zeneca agrees to grant Investigator and Institution the right to publish

their findings in the scientific literature, provided that Zeneca shall have the right

to review, at least 30 days prior to submission for publication, copies of any and

all final draft manuscripts which are authored or co-authored by Investigator and
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Institution or by anyone in their research group and which are based in whole or

in part on research conducted under this Agreement. In the event it is necessary

for Zeneca to prepare a patent application(s) and other documentation, and upon

request by Zeneca, Investigator and Institution agree to delay submission of such

final draft manuscripts for publication for a period not exceeding six (6) months

from the date on which Zeneca receives such final drafi manuscripts. Investigator

and Institution agree to implement any reasonable suggestions made to preserve

Zeneca’s right in its Confidential Infonnation before any disclosure for

publication or presentation; Investigator and Institution agree to take appropriate

cognizance of any other suggestions by Zeneca before any disclosure for

publication or presentation.”

*****

“Zeneca shall be entitled to make copies, at Zeneca’s expense, of any and all

documents and data generated from the Study. In addition, Institution and

Investigator agree to allow Zeneca to audit the Study records (including

administrative files and source documents such as hospital charts, office records

and written results of laboratory and diagnostic tests) of Institution and

Investigator at mutually convenient times.

18. An additional clinical study involving Faslodex was commenced in the United States

more than one year prior to the filing date of the present application for patent, being

Clinical Study 923 8IL/0037, a compassionate-use trial under a protocol initially entitled

“An Open-label, Treatment-use Protocol of 250 mg of FASLODEXTM (Long-acting ICI

182,780) in Postmenopausal Women With Advanced Breast Cancer.” It is understood

that as of one year prior to the filing date of this application, seven subjects had been

enrolled in Clinical Study 9238IL/O03 7.
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19. A “Confidentiality and Proprietary Rights Agreement” was entered into by each

Investigator prior to his involvement in Clinical Study 923 8IL/0037, in which the

Investigator acknowledged that “he will have access to and obtain knowledge of certain

proprietary and confidential Information ofZeneca and that as a condition of receiving

such information” the parties agreed, in part as here relevant:

“1. ’Confidentia1 Information’ shall mean all information (a) disclosed by

Zeneca to Investigator, either orally or in writing or (b) obtained by the

Investigator from a third party or any other source, regarding the protocol

entitled ‘An Open-label, Treatment-use Protocol of 250 mg of FASLODEXTM

(Long-acting ICI 182,780) in Postmenopausal Women With Advanced Breast

Cancer, Study No. 9238IL/0037’ (‘Study’)

“Confidential Information shall not include information that: (i) was

already in the possession of Investigator before disclosure thereof by Zeneca to

Investigator as evidenced by Investigator’s written records (ii) is independently

developed by Investigator as evidenced by Investigator’s written records, (iii) is

or becomes publicly available through no fault of Investigator, or (iv) is obtained

by Investigator from a third party under no obligation not to disclose same.

“Nothing herein shall prevent Investigator from complying with a legal

obligation to disclose Confidential Information so long as Investigator (i)

provides Zeneca prompt notice of its intent to disclose (or to resist disclosure) (ii)

takes reasonable steps to require the recipient to preserve the confidential nature

of the information once disclosed and (iii) affords Zeneca the opportunity to

attempt to prevent the disclosure (whether or not Investigator has sought to resist

disclosure) or obtain protection for the Information disclosed.

“2. The purpose of the disclosure of Confidential Information is to allow

Investigator to participate in the Treatment-use Protocol.
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“3. Investigator agrees to maintain in strictest confidence and to take all

reasonable Steps to maintain the confidentiality of the Confidential Information.

Investigator also agrees not to disclose Confidential Information to any third

party, and to use Confidential Information only for the purposes stated in

paragraph 2 of this Agreement.

“4. Investigator recognizes that all documents and records received by

Investigator from Zeneca and all copies of such records and documents shall be

Zeneca’s property exclusively. The Investigator shall at all times keep all such

documents, records and copies of documents and records in Investigator’s

custody and subject to Investigator’s control and shall surrender the same upon

request by Zeneca.

”5. Investigator shall not disclose any Confidential Information to any of

its employees, except employees of Investigator who have a need to know the

Confidential Information for the purposes stated in paragraph 2 of this

Agreement and who have assumed an obligation to maintain Zeneca’s

Confidential Information in confidence at least to the extent that Investigator is

bound hereunder. Investigator shall advise each such employee of the

confidential nature of the Confidential Information received from Zeneca and the

existence and importance of the confidentiality provisions of this Agreement and

shall be responsible for ensuring that such employees maintain the Confidential

Information in confidence in accordance with the terms of this Agreement.

“6. Because of the unique nature of the Confidential Information,

Investigator understands and agrees that Zeneca will suffer irreparable harm in

the event that Investigator fails to comply with any of its obligations contained

hereinabove and that monetary damages will be inadequate to compensate

Zeneca for such breach. Accordingly, Investigator agrees that Zeneca shall have

the right to seek immediate injunctive relief to enforce the confidentiality

obligations contained herein.
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“7. All rights to all data, inventions or discoveries Investigator may make

or conceive in the course of Investigator participation in the Study will be the

property ofZeneca and will be assigned to Zeneca, and Investigator will assist

Zeneca, at Zeneca’s expense, by executing rightful papers for obtaining proper

patent protection in such inventions or discoveries. Investigator agrees to make

no claim which will restrict the rights of Zeneca to use and disclose to others any

information, knowledge, and ideas which are disclosed to Zeneca by Investigator

in the course ofperfonnance of the Study.

“8. Subject to the provisions of confidentiality set forth herein, Zeneca

agrees to grant Investigator the right to publish his findings in the scientific

literature, provided that Zeneca shall have the right to review, at least 30 days

prior to submission for publication, copies of any and all final draft manuscripts

which are authored by Investigator or by anyone in his research group and which

are based in whole or in part on research conducted pursuant to this Study. In the

event it is necessary for Zeneca to prepare a patent app1ication(s) and other

documentation, and upon request by Zeneca, Investigator agrees to delay

submission of such final draft manuscripts for publication for a period not

exceeding six (6) months from the date on which Zeneca receives such final drafi

manuscripts. Investigator agrees to implement any reasonable suggestions made

to preserve Zeneca’s right in its Confidential Information before any disclosure

for publication or presentation; Investigator agrees to take appropriate

cognizance of any other suggestions by Zeneca before any disclosure for

publication or presentation.”

20. The Protocols referenced with respect to the above-noted Studies No. 923 8IL/0021, No.

9238IL/0025 and No. 9238IL/0037 provided details of, inter alia, the:

0 criteria for the selection and screening for eligibility of subjects for entry into the

trial, as well as exclusion criteria;
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a route, dose and regimen for administration of the respective drugs to individual

subjects;

0 procedures for drug accountability, including maintenance of accurate records on

receipt and disposition of investigational materials, and return or destruction of any

unused drug;

0 frequency and procedures for clinical and laboratory evaluations;

0 regular recordation of data on case report forms, record retention and submission of

records to AstraZeneca; and

0 trial monitoring and data verification by representatives of AstraZeneca.

21. These Protocols furthermore required that each subject be given appropriate information

on the treatment prior to its commencement, including the experimental aspects of the

treatment and the risks involved, and sign an informed consent form approved by

AstraZeneca, and conforming to the requirements of 21 C.F.R. 50.20 et seq. , which

requires as a basic element of informed consent, that each subject be provided with, inter

alia, a “statement that the study involves research, an explanation of the purposes of the

research and the expected duration of the subject's participation, a description of the

procedures to be followed, and identification of any procedures which are experimental.”

21 C.F.R. 50.25(a)(l).

In evaluating the above circumstances in context of 35 U.S.C. § 102(b), the

Examiner’s attention is called to MPEP 11 2133.03 “Rejections Based on ‘Public Use’ or ‘On

Sale’, and particularly MPEP 1] 2-l33.03(a) “Public Use”, section B. headed “Use by Third
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Parties Deriving the Invention from Applicant.” It is respectfully submitted that the above

circumstances do not constitute a “public use” of the presently claimed invention under the

criteria set forth in the MPEP, and as established by decisions of the Federal Circuit, because

of the strict confidentiality and control imposed and maintained by AstraZeneca throughout

the relevant trial periods. MPEP 1] 2133.03 (a)B. provides:

An Invention Is in Public Use If the Inventor Allows Another To Use the

Invention Without Restriction or Obligation of Secrecy

"Public use" of a claimed invention under 35 U.S.C. l02(b) occurs when the

inventor allows another person to use the invention without limitation, restriction

or obligation of secrecy to the inventor." In re Smith, 714 F.2d 1127, 1134, 218

USPQ 976, 983 (Fed. Cir. 1983). The presence or absence of a confidentiality

agreement is not itself detenninative of the public use issue, but is one factor to be

considered along with the time, place, and circumstances of the use which show
the amount of control the inventor retained over the invention. Moleculon

Research Corp. v. CBS, Inc., 793 F.2d 1261, 1265, 229 USPQ 805, 809 (Fed. Cir.

1986). See Ex parte C, 27 USPQ2d 1492, 1499 (Bd. Pat. App. & Inter. 1992)

(Inventor sold inventive soybean seeds to growers who contracted and were paid

to plant the seeds to increase stock for later sale. The commercial nature of the use

of the seed coupled with the "on-sale" aspects of the contract and apparent lack of

confidentiality requirements rose to the level of a "public use" bar.); Egbert v.

Lippmann, 104 U.S. 333, 336 (1881) (Public use found where inventor allowed

another to use inventive corset insert, though hidden from view during use,

because he did not impose an obligation of secrecy or restrictions on its use.).

The samples of fulvestrant formulation provided under the SOPI forms was not for

human use, and therefore outside of the scope of the present method of use claims.

Nevertheless, the tests conducted on these samples by the third party Investigators did not

constitute a “public use”. Through the SOPI forms, AstraZeneca maintained strict

confidentiality over the samples and tests conducted therewith, maintained control over the

use and disposition of the samples, and was entitled to all data developed in the course of the
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tests. (1111 10-13, supra). Moreover, AstraZeneca received no payment or other commercial

benefit from providing these samples

Similarly, the three clinical trials or studies conducted in human subjects did not

constitute a “public use” under the definition thereof set out in the MPEP as developed by the

courts. Prior to the release of any materials or formulations on which to carry out these

studies, the institutions and/or investigators involved were required to sign an agreement

whereunder strict confidentiality was required, and all information provided to or developed

by the institution/investigator during the course of such studies remained or became the

property of AstraZeneca. (1111 16, 17 and 19, supra). Through the Clinical Study Agreements,

and the Protocols under which all three studies were conducted, AstraZeneca maintained filll

control over the use and disposition of the study materials or formulation that it provided to

the institutions/investigators throughout the course of these studies, and the right to receive

the data and records that were produced. (1111 16, 17 and 20, supra). Moreover, each subject

of these studies was fiilly informed of the experimental nature of the formulation and its use,

as acknowledged in signed informed consent forms, and clearly did not have any basis to

believe that the formulation or its use in the treatments was in the public domain or otherwise

freely available. (11 21, supra). Again, AstraZeneca received no payment for the formulation

used in these studies, and these studies did not constitute a commercial exploitation of the

formulation.

Therefore, under the case law as developed by the courts, and its application by the

Patent and Trademark Office as set out in the above-quoted paragraph from the MPEP, it is
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respectfully submitted that the foregoing circumstances do not constitute a “public use”

under 35 U.S.C. § 102(b).

September 13, 2002

Morgan Lewis & Bockius LLP
Customer No. 009629

1111 Pennsylvania Avenue, N.W.

Washington, D.C. 20004
Tel. No.: 202-739-3000

DJB:

No.: (202) 739-3001
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re PATENT APPLICATION of: Confirmation No. 1199

John R. EVANS et al.

Filed: October 15, 2008

)

)

)

)

Application No.: 12/285,887 ) Group Art Unit: 1617

)

) Examiner: Unassigned

)

)FOR: FORMULATION Date: June 4, 2009

THIRD INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. § 1.97§b[

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), Applicants request that the Examiner consider

this Information Disclosure Statement and the documents listed on the attached Form PTO-1449.

To the best of the undersigned’s knowledge, this Information Disclosure Statement is being filed

before the mailing date of a first Office Action on the merits in the above-referenced application.

Accordingly, Applicants do not believe that a fee is due for filing this Information Disclosure

Statement.

Copies of the listed documents were previously submitted or cited by the Examiner in

parent Application No. 10/872,784. Accordingly, no copies of the listed documents are provided

herewith. Applicants respectfully request that the Examiner initial and return the Form PTO-

l449, indicating that the information has been considered and made of record herein.

Also submitted with this Information Disclosure Statement as Attachments I to III are the

following documents: Attachment I: A copy of EP 1250138B 1, which is the European Patent

that granted on the European counterpart of the subject Application; Attachment II: A copy of

documents from the EPO file relating to the European Opposition pending against EP

l250138Bl; and Attachment III: A copy the Supplementary European Search Report received

by Applicant in European Application 050169218, which is a divisional of the application from

which EP 1250138B1 granted.

This submission does not represent that a search has been made or that no better art exists

and does not constitute an admission that each or all of the listed documents are material or

DB1/630652861
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constitute "prior art." Applicants reserve the right to take appropriate action to establish the

patentability of the disclosed invention over the listed documents, should one or more of the

documents be applied against the claims of the present application.

Except for issue fees payable under 37 C.F.R. §l.l8, the Commissioner is hereby

authorized by this paper to charge any additional fees during the entire pendency of this

application including fees due under 37 C.F.R. §§l.16 and 1.17 which may be required,

including any required extension of time fees, or credit any overpayment to Deposit Account No.

50-0310. This paragraph is intended to be a CONSTRUCTIVE PETITION FOR

EXTENSION OF TIME in accordance with 37 C.F.R. §l.l36(a)(3).

Respectfully Submitted,

Morgan Lewis & Bockius LLP

Date: June 4, 2009 By: /Donald Bird/

Morgan Lewis & Bockius LLP Donald J. Bird

Customer No. 09629 Registration No. 25,323

1111 Pennsylvania Avenue, N.W. Tel. No.: (202) 739-5320

Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000

DB1/630652861
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Description

[0001] The invention relates to a novel sustained release pharmaceutical formulation adapted for administration by

injection containing the compound 70:-[9-(4,4,5,5,5-pentafluoropentylsu|phiny|)nony|]oestra-1,3,5(1O)-triene-3,17]3-di-
ol, more particularly to a formulation adapted for administration by injection containing the compound

7oz-[9-(4,4,5,5,5-pentafluoropentylsulphiny|)nony|]oestra-1,3,5(10)-triene-3,17]3-diol in solution in a ricinoleate vehicle
which additionally comprises at least one alcohol and a non-aqueous ester solvent which is miscible in the ricinoleate
vehicle.

[0002] Oestrogen deprivation is fundamental to the treatment of many benign and malignant diseases of the breast
and reproductive tract. In premenopausal women, this is achieved by the ablation of ovarian function through surgical,
radiotherapeutic, or medical means, and, in postmenopausal women, by the use of aromatase inhibitors.
[0003] An alternative approach to oestrogen withdrawal is to antagonise oestrogens with antioestrogens. These are
drugs that bind to and compete for oestrogen receptors (ER) present in the nuclei of oestrogen-responsive tissue.
Conventional nonsteroidal antioestrogens, such as tamoxifen, compete efficiently for ER binding buttheir effectiveness
is often limited by the partial agonism they display, which results in an incomplete blockade of oestrogen-mediated
activity (Furr and Jordan 1984, May and Westley 1987).
[0004] The potential for nonsteroidal antioestrogens to display agonistic properties prompted the search for novel
compounds that would bind ER with high affinity without activating any ofthe normal transcriptional hormone responses
and consequent manifestations of oestrogens. Such molecules would be "pure" antioestrogens, clearly distinguished
from tamoxifen—|ike ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such com-
pounds are referred to as Estrogen Receptor—Downregulators (E.R.D.). The rationale for the design and testing of
novel, pure antioestrogens has been described in: Bowler et al 1989, Wakeling 1990a, 1990b, 1990c. Wakeling and
Bowler 1987, 1988.

[0005] Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 70s position, provided the first ex-
amples of compounds devoid of oestrogenic activity (Bowler et al 1989). One of these, 70¢-[9-(4,4,5,5,5-pentaf|uoro-

pentyl su|phiny|)nony|]oestra-1 ,3,5-(10)triene-3,1713-diol was selected for intensive study on the basis of its pure oes-
trogen antagonist activity and significantly increased antioestrogenic potency over other available antioestrogens. In
vitro findings and early clinical experience with 70¢-[9-(4,4,5,5,5-pentafluoropentylsu|phiny|)nony|]oestra-1,3-5(10)-

triene-3,17[3-diol have promoted interest in the development of the drug as a therapeutic agentfor oestrogen-dependent
indications such as breast cancer and certain benign gynaecological conditions.

[0006] 70¢-[9-(4,4,5,5,5-Pentafluoropentylsu|phiny|)nony|]oestra-1,3-5(1O)-triene-3,1713-diol, or ICI 182,780, has
been allocated the international non-proprietary name fulvestrant, which is used hereinafter. When referring to fulves-
trant we include pharmaceutically-acceptable salts thereof and any possible solvates of either thereof.

[0007] Fulvestrant binds to ER with an affinity similarto that of oestradiol and completely blocks the growth stimulatory
action of oestradiol on human breast cancer cells in vitro; it is more potent and more effective than tamoxifen in this
respect. Fulvestrant blocks completely the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks
the uterotrophic activity of tamoxifen.
[0008] Because fulvestrant has none of the oestrogen-like stimulatory activity that is characteristic of clinically avail-
able antioestrogens such as tamoxifen or toremifene, it may offer improved therapeutic activity characterised by more
rapid, complete, or longer-lasting tumour regression; a lower incidence or rate of development of resistance to treat-
ment; and a reduction of tumour invasiveness.

[0009] In intact adult rats, fulvestrant achieves maximum regression ofthe uterus at a dose which does not adversely
affect bone density or lead to increased gonadotrophin secretion. If also true in humans, these findings could be of
extreme importance clinically. Reduced bone density limits the duration of oestrogen-ablative treatment for endome-
triosis. Fulvestrant does not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and
other menopausal symptoms; fulvestrant will not cause such effects because it does not cross the blood—brain barrier.
[0010] European Patent Application No. 0 138 504 discloses that certain steroid derivatives are effective antioestro-
genic agents. The disclosure includes information relating to the preparation of the steroid derivatives. In particular
there is the disclosure within Example 35 of the compound 7oc—[9—(4,4,5,5,5—pentaf|uoropentylsulphinyl)nonyl]oestra—

1 ,3,5(10)-triene—3,17[3—dio|, which compound is specifically named in Claim 4. It is also disclosed that the compounds
of that invention may be provided for use in the form of a pharmaceutical composition comprising a steroid derivative
of the invention together with a pharmaceutica||y—acceptab|e diluent or carrier. It is stated therein that the composition
can be in a form suitable for oral or parenteral administration.
[0011] Fulvestrant shows, along with other steroidal based compounds, certain physical properties which make for-
mulation of these compounds difficult. Fulvestrant is a particularly lipophilic molecule, even when compared with other

steroidal compounds, and its aqueous solubility is extremely low at around 10 ngm|'1 (this is an estimate from a water/
solvent mixture solute since measurements this low could not be achieved in a water only solute).
[0012] Currently there are a number of sustained release injectable steroidal formulations which have been com-
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mercialised. Commonly these formulations use oil as a solvent and wherein additional excipients may be present.
Below in Table 1 are described a few commercialised sustained release injectable formulations.
[0013] In the formulations within Table 1 a number of different oils are used to solubilise the compound and additional

excipients such as benzyl benzoate, benzyl alcohol and ethanol have been used. Volumes of oil needed to solubilise
the steroid active ingredient are low. Extended release is achievable for periods from 1 to 8 weeks.
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[0014] In US 5,183,814 Example 3 an oil based injection formulation of fulvestrant is described which comprises
50mg of fulvestrant, 400mg of benzyl alcohol and sufficient castor oil to bring the solution to a volume of 1 ml. Manu-
facture at a commercial scale of a formulation as described in US 5,183,814 will be complicated by the high alcohol

concentration. Therefore, there is a need to lowerthe alcohol concentration in fulvestrant formulations whilst preventing
precipitation of fulvestrant from the formulation.

 
[0015] Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 -

SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY

mgm|'1 at 25°C)
Water

Arachis oil

Sesame oil

Castor oil

Miglyol 810

Miglyol 812

Ethyl oleate

Benzyl benzoate

lsopropyl myristate

Span 85 (surfactant)
Ethanol

Benzyl Alcohol

[0016] As can be seen fulvestrant is significantly more soluble in castor oil than any of the other oils tested. The
greater solvating ability of castor oil for steroidal compounds is known and is attributed to the high number of hydroxy
groups of ricinoleic acid, which is the major constituent of the fatty acids within the triglycerides present in castor oil —
see (Riffkin et.al. J. Pharm. Sci., (1964), 53, 891).
[0017] However, even when using the best oil based solvent, castor oil, we have found that it is not possible to
dissolve fulvestrant in an oil based solvent alone so as to achieve a high enough concentration to dose a patient in a
low volume injection and achieve a therapeutically significant release rate. To achieve a therapeutically significant
release rate the amount of fulvestrant needed would require the formulation volume to be large, at least 10 ml. This
requires the doctor to inject an excessively large volume of formulation to administer a dose significantly high enough
for human therapy.
[0018] Currently guidelines recommend that no more than 5mls of liquid is injected intramuscularly in a single injec-
tion. Pharmacologically active doses required for a 1 month long acting depot formulation of fulvestrant is around
250mg. Therefore, when dissolved in just castor oil, fulvestrant would need to be administered in at least 1 Oml of castor
oil.

[0019] The addition of organic solvents in which fulvestrant is freely soluble, and which are miscible with castor oil,

may be used, such as an alcohol. With the addition of high concentrations of an alcohol concentrations of >50mgm|'1
of fulvestrant in a castor oil formulation is achievable, thereby giving an injection volumes of <5m| - see Table 3 below.

We have surprisingly found that the introduction of a non-aqueous ester solvent which is miscible in the castor oil and

an alcohol surprisingly eases the solubilisation of fulvestrant into a concentration of at least 50 mgml'1 - see Table 3
below. The finding is surprising since the solubility of fulvestrant in non-aqueous ester solvents - see Table 2 above -
is significantly lower than the solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also lower in non-
aqueous ester solvents than is the solubility of fulvestrant in castor oil.
[0020] Therefore, we present as a feature of the invention a pharmaceutical formulation comprising fulvestrant (pref-
erably fulvestrant is present at 3-10%w/v, 4-9°/ow/v, 4-8°/ow/v, 4-7%w/v, 4-6°/ow/v and most preferably at about 5%w/
v) in a ricinoleate vehicle, a pharmaceutically acceptable non-aqueous ester solvent, and a pharmaceutically accept-
able alcohol wherein the formulation is adapted for intramuscular administration and attaining a therapeutically signif-
icant blood plasma fulvestrant concentration for at least 2 weeks.
[0021] Anotherfeature ofthe invention is a pharmaceutical formulation comprisingfulvestrant in which the formulation
is adapted for intra-muscular injection into a human and which is capable after injection of attaining a therapeutically
significant blood plasma fulvestrant concentration for at least 2 weeks.
[0022] Further features of the invention include a pharmaceutical formulation adapted for intra-muscular injection
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comprising fulvestrant, 30% or less weight of a pharmaceutically-acceptable alcohol per volume of formulation, at least
1% weight of a pharmaceutically-acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per volume of
formulation and a sufficient amount of a ricinoleate vehicle so as to prepare aforrnulation which is capable after injection

of attaining a therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.
[0023] Further features of the invention include a pharmaceutical formulation adapted for intra-muscular injection
comprising fulvestrant; 35% (preferably 30% and ideally 25%) or less weight of a pharmaceutically-acceptable alcohol
per volume of formulation, at least 1% (preferably at least 5% or ideally 10%) weight of a pharmaceutically-acceptable
non-aqueous ester solvent miscible within a ricinoleate vehicle per volume of formulation and a sufficient amount of a

ricinoleate vehicle so as to prepare a formulation of at least 45mgm|'1 of fulvestrant.
[0024] For the avoidance of any doubt when using the term % weight per volume of formulation for the constituents
of the formulation we mean that within a unit volume of the formulation a certain percentage ofthe constituent by weight
will be present, for example a 1% weight per volume formulation will contain within a 100ml volume of formulation 1g
of the constituent. By way of further illustration

% of x by weight per volume of formulation weight of x in 1ml of formulation

 
[0025] Preferred pharmaceutical formulations of the invention are as described above wherein:

1 . The total volume of the formulation is 6m|, or less, and the concentration of fulvestrant is at least 45mgml'1.
2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total volume of the formulation is
6m|, or less.

3. The total amount of fulvestrant in the formulation is 250mg and the total volume of the formulation is 5-5.25mi.

[0026] It is appreciated that in the formulation an excess of formulation may be included to allow the attendant phy-
sician or care giverto be able to deliver the required dose. Therefore, when a 5m| dose is required it would be appre-
ciated that an excess of up to 0.25mi, preferably up to 0.15m| will also be present in the formulation. Typically the
formulation will be presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit dosage of
the formulation as described herein, these being further features of the invention.
[0027] Preferred concentrations of a pharmaceutica||y—acceptable alcohol present in any of the above formulations
are; at least 3%w/v, at least 5%w/v, at least 7%w/v, at least 10% w/v, at least 11% w/v, at least 12% w/v, at least 13%

w/v, at least 14% w/v, at least 15% w/v and, preferably, at least 16% w/v. Preferred maximal concentrations of phar-
maceutica||y—acceptab|e alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20% w/v or less..
Preferred ranges of pharmaceutica||y—acceptable alcohol present in any of the above formulations are selected from
any minimum or maximum value described above and preferably are; 3—35%w/v, 4—35%w/v, 5—35%w/v, 5—32%w/v,
7—32%w/v, 10—30%w/v, 12—28%w/v, 15—25%w/v, 17—23%w/v, 18—22%w/v and ideally 19—21%w/v.
[0028] The pharmaceutically-acceptable alcohol may consist of one alcohol or a mixture of two or more alcohols,
preferably a mixture of two alcohols. Preferred pharmaceutically-acceptable alcohols for parenteral administration are
ethanol, benzyl alcohol or a mixture of both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are
present in the formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v ethanol and
10% w/v benzyl alcohol.
[0029] The pharmaceutically-acceptable non-aqueous ester solvent may consist of one or a mixture of two or more
pharmaceutically-acceptable non-aqueous ester solvents, preferably just one. A preferred pharmaceutica||y-accepta-
ble non-aqueous ester solvent for parenteral administration is selected from benzyl benzoate, ethyl oleate, isopropyl
myristate,isopropyl palmitate or a mixture of any thereof.

[0030] The ricinoleate vehicle should preferably be present in the formulation in a proportion of at least 30% weight
per volume of the formulation, ideally at least 40% or at least 50% weight per volume of formulation.

[0031] It will be understood by the skilled person that the pharmaceutically-acceptable alcohol will be of a quality
such that it will meet pharmacopoeial standards (such as are described in the US, British, European and Japanese
pharmacopoeias) and as such will contain some water and possibly other organic solvents, tor example ethanol in the
US Pharmacopeia contains not less than 94.9% by volume and not more than 96.0% by volume of ethanol when
measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than 99.5% ethanol by volume
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when measured at 15.56°C.

[0032] Preferred concentrations of the pharmaceutically-acceptable non-aqueous ester solvent present in any of the
above formulations are; at least 5% w/v, at least 8% w/v, at least 10% w/v, at least 11% w/v, at least 12% w/v, at least
13% w/v, at least 15% w/v, at least 16% w/v, at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/

v. Preferred maximal concentrations of the pharmaceutically-acceptable non-aqueous ester solvent are; 60% w/v or
less, 50%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and 25% w/v or less. A

preferred concentration is 15% w/v. Preferred ranges of pharmaceutically-acceptable non-aqueous ester solvent
present in any of the above formulations are selected from any minimum or maximum value described above and
preferably are; 5-60%w/v, 7-55%w/v, 8-50%w/v, 10-50%w/v, 10-45%w/v, 10-40%w/v, 10-35%w/v, 10-30%w/v,
10-25%w/v, 12-25%w/v, 12-22%w/v, 12-20%w/v, 12-18%w/v, 13-17%w/v and ideally 14-16%w/v. Preferably the ester
solvent is benzyl benzoate, most preferably at about 15%w/v.
[0033] It will be understood by the skilled person that the pharmaceutically-acceptable non-aqueous ester solvent
will be of a quality that it will meet pharmacopoeial standards (such as described in the US, British, European and
Japanese pharmacopoeias).
[0034] Preferred combinations of pharmaceutically-acceptable alcohol and pharmaceutically-acceptable non-aque-
ous ester solvent in the formulation are set out below:

Pharmaceutically-acceptable a|coho|(%w/v) Pharmaceutically-acceptable non-aqueous ester
(%w/v)

10-30 5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-30,

10-25,12-25, 12-22, 12-20, 12-18,13-17 and ideally
14-16.

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-30,

10-25,12-25, 12-22, 12-20, 12-18,13-17 and ideally
14-16.

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-28, 15-25,17-23, 10-35

18-22 and ideally 19-

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-28, 15—25,17-23, 12-18

18-22 and ideally 19-21.

ethanol and benzyl alcohol, most preferably each at
about 10%

benzyl benzoate, most preferably at about 15%

[0035] By the use of the term ricinoleate vehicle we mean an oil which has as a proportion (at least 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90% or 95% w/v) of its composition as triglycerides of ricinoleic acid. The ricinoleate vehicle
may be a synthetic oil or conveniently is castor oil, ideally of pharmacopoeial standards, as described above.
[0036] We have surprisingly found thatthe above formulations of the invention provide, after intra-muscular injection,
satisfactory release of fulvestrant over an extended period of time.
[0037] This finding is indeed surprising for the following reasons.

1. Previously tested by the applicants have been intra-muscular injections of fulvestrant in the form of an aqueous
suspension. We have found extensive local tissue irritation at the injection site as well as a poor release profile. It
is believed that the tissue irritation/inflammation was due to the presence of fulvestrant in the form of solid particles.
The release profile appeared to be determined by the extent of inflammation/irritation present at the injection site
and this was variable and diffcult to control. Also the fulvestrant release rate was not sufficiently high to be clinically
significant.

2. Ourfindings from studies using 14C labelled benzyl alcohol showthat it dissipates rapidly from the injection site
and is removed from the body within 24 hours of administration.

[0038] It would be expected that ethanol will dissipate at least as quickly, if not more rapidly, from the injection site.
[0039] It is known that benzyl benzoate is metabolised by conjugation to glycine to form hippuric acid by the human

liver and excreted into the urine - Martindalez The Extra Pharmacopoeia 32"“ edition page 1103, and, therefore, it is
unlikelythat benzyl benzoate, when used, is present atthe injection site duringthe whole ofthe extended release period.
[0040] We have found that despite the rapid elimination of the additional solubilising excipients, i.e. the alcohol and
pharmaceutically-acceptable non-aqueous ester solvent, from the formulation vehicle and the site of injection after
injection ofthe formulation, extended release at therapeutically significant levels of fulvestrant over an extended period
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can still achieved by the formulation of the invention.
[0041] By use of the term "therapeutically significant levels'' we mean that blood plasma concentrations of at least

2.5 ngm|'1, ideally at least 3 ngm|'1, at least 8.5 ngm|'1, and up to 12 ngm|'1 of fulvestrant are achieved in the patient.

Preferably blood plasma levels should be less than 15 ngm|'1.
[0042] By use of the term "extended release" we mean at least two weeks, at least three weeks, and, preferably at
least four weeks of continuous release of fulvestrant is achieved. In a preferred feature extended release is achieved
for 36 days. Preferably extended release of fulvestrant is for at least 2- 5 weeks and more preferably for the following
periods (weeks) 2.5-5, 2.5-4, 3-4, 3.5-4 and most preferably for at least about 4 weeks.
[0043] It will be understood that the attendant physician may wish to administer the intramuscular injection as a
divided dose, i.e. a 5ml formulation is sequentially administered in two separate injections of 2.5m|, this is a further
feature of the invention

[0044] Simply solubilising fulvestrant in an oil based liquid formulation is not predictive of a good release profile or
lack of precipitation of drug after injection at the injection site.
[0045] Table 3 shows the solubility of fulvestrant in a castor oil vehicle additionally containing alcohols ethanol and
benzyl alcohol with or without benzyl benzoate. The results clearly show the positive effect of benzyl benzoate on
fulvestrant solubility in castor oil, despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol
or castor oil.
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[0046] The following Table 4 shows the solubility of fulvestrant in a range of oil based formulations which contain the
same amounts of alcohol and benzyl benzoate but in which the oil is changed. The data also shows solubility of ful-
vestrant after removal of the alcohols.

Table 4

 

 

Solubility comparisons of fulvestrant in oil based formulations with and without alcohols

Formulation (3)

Castor oil based

Miglyol 812-N based

Sesame seed/Castor oil (1 :1)
based

 
 

 
Fulvestrant Solubility mg ml'1 @ 25°C

Complete vehicle Vehicle minus alcohols

Sesame seed oil based

Arachis oil based

('3) Complete Vehicle Formulations comprised ethanol [96%](10%), benzyl alcohol (10%) and benzyl benzoate (15%) made to volume with the
stated oil. Excess fulvestrant was added to each solvent mixture and solubility determined.

Effect of formulation on precipitation of fulvestrant at the injection site

Formulation 3

Formulation F1 castor oil based

Formulation F2 Miglyol 812-N based
Formulation F3 sesame seed oil/castor oil based

0, + , ++, +++ = Degree of precipitation (None detected, Mild, Moderate, Severe)

 
5‘ Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) and benzyl benzoate (15%) made to volume with the stated oil.

b Mainly large needle shaped crystals
° Small needles and/or sheafs of crystals

[0047] Precipitation of fulvestrant and the release profile was determined with the above formulations in an in vivo
rabbit study.
[0048] Figure 1 shows the release profile in vivo of the four formulations from the second part of Table 4 and shows
the effect of the fixed oil component on fulvestrant plasma profile over five days following intramuscular administration
in rabbits (data normalised to 50mg per 3kg; mean given; number of animals pertimepoint = 8, plasma samples assayed
forfulvestrant content using lc—ms/ms detection following solvent extraction). As can be seen the castor oil formulation
showed a particularly even release profile with no evidence of precipitation of fulvestrant at the injection site.
[0049] Therefore we present as a further feature of the invention an extended release pharmaceutical formulation
adapted for intramuscular injection comprising fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a
pharmaceutically-acceptable alcohol per volume of formulation, at least 1% (preferably at least 5% or ideally 10%)
weight of a pharmaceutically-acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per volume of
formulation and sufficient amount of a ricinoleate vehicle, taking into account the addition of any further optional phar-

maceutically-acceptable excipients, so as to prepare a formulation of at least 45mgml'1 of fulvestrant.
[0050] A further feature of the invention is a pharmaceutical formulation adapted for intramuscular injection, as de-
fined above, for use in medical therapy.
[0051] Afurtherfeature ofthe invention is the treatment of a benign or malignant diseases ofthe breast or reproductive
tract, preferably treating breast cancer, by administration to a human in need of such treatment by intramuscular in-

jection an extended release ricinoleate vehicle based pharmaceutical formulation comprising at least 45mgm|'1 of
fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically-acceptable alcohol per volume
of formulation, at least 1% (preferably at least 5% or ideally 1 0%) weight of a pharmaceutically-acceptable non-aqueous
ester solvent miscible in a ricinoleate vehicle per volume of formulation.
[0052] Preferably 5ml of the intramuscular injection is administered.
[0053] A further feature of the invention is use of fulvestrant in the preparation of a pharmaceutical formulation as
describe hereinabove, for the treatment of a benign or malignant disease of the breast or reproductive tract, preferably

11
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treating breast cancer.
[0054] Additional excipients commonly used in the formulation field including, for example, an antioxidant preserv-
ative, a colorant or a surfactant may be used. A preferred optional excipient is a surfactant.

[0055] As described above fulvestrant is useful in the treatment of oestrogen-dependent indications such as breast
cancer and gynaecological conditions, such as endometriosis.

[0056] In addition to fulvestrant another similartype of molecule is currently under clinical investigation. SH-646 (11 [3-
fluoro-70¢-(14,14,15,15,15-pentafluoro-6-methyl-1O-thia-8-azapentadecy|)estra-1 ,3,5(10)-triene-3,1713-diol) is also pu-
tatively a compound with the same mode of action as fulvestrant and has a very similar chemical structure. It is believed
that the compound will also share with fulvestrant similar physical properties and therefore the current invention will
also have application with this compound.
[0057] A further feature of the invention is a pharmaceutical formulation adapted for intra-muscular injection com-

prising 11[3-fluoro-70c-(14,14,15,15,15-pentafluoro-6-methyl-1O-thia-6-azapentadecy|)estra-1,3,5(1O)-triene-3,17]3-di-
ol; 35% or less weight of a pharmaceutically-acceptable alcohol per volume of formulation, at least 1% weight of a
pharmaceutically-acceptable non-aqueous ester solvent miscible within a ricinoleate vehicle per volume of formulation

and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation of at least 45mgm|'1 of 11B-f|uoro-
7oc—(14,14,15,15,15—pentaf|uoro—6—methy|—10—thia—6—azapentadecy|)estra—1 ,3,5(10)-triene—3,17[3—dio|.
[0058] Further features of the invention are those as described above but in which SH—646 is substituted for fulves-
trant.

Formulation Example

[0059] Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely dissolved. Benzyl benzoate is
added and the solution is made to final weight with castor oil and stirred, (for convenience weight is used rather than
volume by using the weight to volume ratio). The bulk solution is overlaid with Nitrogen. The solution is sterilised by

filtration using one or two filters of 0.2um porosity. The sterile filtrate is kept under a nitrogen overlay as it is filled under
aseptic conditions into washed and depyrogenised, sterile primary containers, for example vials or pre-filled syringes.
An overage is included in the primary pack to facilitate removal of the dose volume. The primary packs are overlaid
with sterile nitrogen, before aseptically sealing.

See also process flow diagram below

[0060] Quantities of each component of theformulation is chosen according to the required formulation specification,
examples are described above. For example quantities are added of each component to prepare a formulation which
contains

10% weight per volume of benzyl alcohol
10% weight per volume of ethanol
15% weight per volume of benzyl benzoate
250mg of fulvestrant for each 5m| of finished formulation
and the remaining amount as castor oil

12
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FLOW DIAGRAM OF MANUFACTURING

5 Ingredients/Components process
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3: 141-7.

Claims

10.

11.

12.

13.

14.

15.

16.

A pharmaceutical formulation comprising fulvestrant in a ricinoleate vehicle, a pharmaceutically acceptable non-
aqueous ester solvent, and a pharmaceutically acceptable alcohol wherein the formulation is adapted for intra-
muscular administration and attaining a therapeutically significant blood plasma fulvestrant concentration for at
least 2 weeks.

A pharmaceutical formulation adapted for intra—muscular injection comprising fulvestrant, 30% or less weight of a
pharmaceutically-acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically—accept-
able non-aqueous ester solvent miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount
of a ricinoleate vehicle so as to prepare a formulation which is capable after injection of attaining a therapeutically
significant blood plasma fulvestrant concentration for at least 2 weeks.

A pharmaceutical formulation as claimed in claim 1 or2 wherein the blood plasmafulvestrant concentration attained

is at least 2.5ngml'1 for at least 2 weeks..

A pharmaceutical formulation adapted for intra—muscular injection comprising fulvestrant, 30% or less weight of a
pharmaceutically—acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically—accept-
able non-aqueous ester solvent miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount

of a ricinoleate vehicle so as to prepare a formulation of at least 45mgml'1 of fulvestrant.

A pharmaceutical formulation as claimed in claim 1 to 4 which contains 25% w/v or less of a pharmaceutically-
acceptable alcohol.

A pharmaceutical formulation as claimed in claim 5 which contains 20% w/v or less of a pharmaceutically—accept-
able alcohol.

A pharmaceutical formulation as claimed in claim 5 which contains 15-25% w/v of a pharmaceutically acceptable
alcohol.

A pharmaceutical formulation as claimed in claim 5 which contains 17-23% w/v of a pharmaceutically acceptable
alcohol.

A pharmaceutical formulation as claimed in any claim from 1 to 8 which contains 60% w/v or less of a pharmaceu-
tically—acceptable non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 50%w/v or less o a pharmaceutically—accept-
able non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 45% w/v or less o a pharmaceutically—accept-
able non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 40% w/v or less 0 a pharmaceutically—accept-
able non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 35% w/v or less 0 a pharmaceutically—accept-
able non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 30% w/v or less 0' a pharmaceutically—accept-
able non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 25% w/v or less 0' a pharmaceutically—accept-
able non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 10-25% w/v of a pharmaceutically acceptable

14
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non-aqueous ester solvent.

A pharmaceutical formulation as claimed in claim 9 which contains 12-18% w/v of a pharmaceutically acceptable

non-aqueous ester solvent.

A pharmaceutical formulation adapted for intra-muscular injection comprising fulvestrant, 15-25% weight of a phar-
maceutically-acceptable alcohol per volume of formulation, 10-25 % weight of a pharmaceutically-acceptable non-
aqueous ester solvent miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount of a

ricinoleate vehicle so as to prepare a formulation of at least 45mgm|'1 of fulvestrant.

A pharmaceutical formulation adapted for intra-muscular injection comprising fulvestrant, 17-23% weight of a phar-
maceutically-acceptable alcohol per volume of formulation, 12-18 % weight of a pharmaceutically-acceptable non-
aqueous ester solvent miscible in a ricinoleate vehicle per volume of formulation and a sufficient amount of a

ricinoleate vehicle so as to prepare a formulation of at least 45mgm|'1 of fulvestrant.

A pharmaceutical formulation as claimed in any claim from 1 to 19 wherein the pharmaceutical|y—acceptab|e alcohol
is a mixture of ethanol and benzyl alcohol.

A pharmaceutical formulation as claimed in any claim from 1 to 20 wherein the pharmaceutical|y—acceptab|e non-
aqueous ester solvent is selected from benzyl benzoate, ethyl oleate, isopropyl myristate, isopropyl palmitate or
a mixture of any thereof.

A pharmaceutical formulation as claimed in any claim from 1 to 21 wherein the pharmaceutically-acceptable non-
aqueous ester solvent is benzyl benzoate.

A pharmaceutical formulation adapted for intra-muscular injection comprising fulvestrant, 15-25% weight of a phar-
maceutically-acceptable alcohol per volume of formulation, 10-25 % weight of benzyl benzoate in a ricinoleate
vehicle per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation

of at least 45mgm|'1 of fulvestrant.

A pharmaceutical formulation adapted for intra-muscular injection comprising fulvestrant, 17-23% weight of a phar-
maceutically-acceptable alcohol per volume of formulation, 12-18 % weight of benzylbenzoate in a ricinoleate
vehicle per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation

of at least 45mgm|'1 of fulvestrant.

A pharmaceutical formulation according to claim 23 or 24 wherein the pharmaceutically-acceptable alcohol is a
mixture of ethanol and benzyl alcohol.

A pharmaceutical formulation according to claim 25 wherein the ethanol and benzyl alcohol are present at about
equal % weight per volume of formulation.

A pharmaceutical formulation as claimed in any claim from 1 to 26 wherein the total volume of the formulation is

6m|, or less, and the concentration of fulvestrant is at least 45mgm|'1.

A pharmaceutical formulation as claimed in any claim from 1 to 27 wherein the total amount of fulvestrant in the
formulation is 250mg, or more, and the total volume of the formulation is 6m|, or less.

A pharmaceutical formulation as claimed in claim 28 wherein the total amount of fulvestrant in the formulation is
250mg and the total volume of the formulation is 5 to 5.25mi.

A pharmaceutical formulation as claimed in any of claims 1-29 wherein the pharmaceutica||y—acceptable alcohol
is a mixture of 10% weight of ethanol per volume of formulation, 10% weight of benzyl alcohol per volume of
formulation, and the formulation contains 15% weight of benzyl benzoate per volume of formulation and the rici-
noleate vehicle is castor oil.

A pharmaceutical formulation adapted for intramuscular injection, as defined in any claim from 1 to 30, for use in
medical therapy.

15
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Use of fulvestrant in the preparation of a pharmaceutical formulation, as defined in any claim from 1 to 30, forthe
treatment of a benign or malignant disease of the breast or reproductive tract.

A syringe or vial containing a pharmaceutical formulation as defined in claim 30.

Patentansprflche

1.

10.

11.

12.

13.

14.

Pharmazeutische Formulierung, enthaltend Fulvestrant in einer Ricinoleat-Tréigersubstanz, ein pharmazeutisch
annehmbares nichtwassriges Esterlésungsmittel und einen pharmazeutisch annehmbaren Alkohol, wobei die For-
mulierung zur intramuskularen Anwendung und Erzielung einermindestens 2 Wochen anhaltenden, therapeutisch
signifikanten Fulvestrantkonzentration im Blutplasma geeignet ist.

Pharmazeutische Formulierung zur intramuskuléren Injektion, enthaltend Fulvestrant, jeweils bezogen auf das
Volumen der Formulierung 30 Gew.-% oderweniger eines pharmazeutisch annehmbaren Alkohols und mindestens
1 Gew.—% eines in einer Ricino|eat—Tréigersubstanz mischbaren, pharmazeutisch annehmbaren nichtwéissrigen
Esterlésungsmittels, sowie eine zur Herstellung einer nach Injektion zur Erzielung einer mindestens 2 Wochen
anhaltenden, therapeutisch signifikanten Fulvestrantkonzentration im Blutplasma geeigneten Formulierung aus-
reichende Menge einer Ricino|eat—Tragersubstanz.

Pharmazeutische Formulierung nach Anspruch 1 oder 2, bei der die im Blutplasma erzielte Fulvestrantkonzentra-

tion mindestens 2 Wochen Iang mindestens 2,5 ngm|'1 betrétgt.

Pharmazeutische Formulierung zur intramuskuléiren Injektion, enthaltend Fulvestrant, jeweils bezogen auf das
Volumen der Formulierung 30 Gew.-% oderweniger eines pharmazeutisch annehmbaren Alkohols und mindestens
1 Gew.-% eines in einer Ricinoleat-Tréigersubstanz mischbaren, pharmazeutisch annehmbaren nichtwéissrigen

Esterlosungsmittels, sowie eine zur Herstellung einer Formulierung mit mindestens 45 mgm|'1 Fulvestrant ausrei-
chende Menge einer Ricinoleat-Tragersubstanz.

Pharmazeutische Formu|'erung nach Anspruch 1 bis 4, die 25% w/v oder weniger eines pharmazeutisch annehm-
baren Alkohols enthalt.

Pharmazeutische Formu|'erung nach Anspruch 5, die 20% w/v oder weniger eines pharmazeutisch annehmbaren
Alkohols enthéilt.

Pharmazeutische Formu|'erung nach Anspruch 5, die 15-25% w/v eines pharmazeutisch annehmbaren Alkohols
enthalt.

Pharmazeutische Formu|'erung nach Anspruch 5, die 17-23% w/v eines pharmazeutisch annehmbaren Alkohols
enthélt.

Pharmazeutische Formu|'erung nach einem der Anspr1']che1 bis 8, die 60% W/V oder weniger eines pharmazeu-
tisch annehmbaren nichtwéssrigen Esterlésungsmittels enthélt.

Pharmazeutische Formu|'erung nach Anspruch 9, die 50% w/v oder wen'ger eines pharmazeutisch annehmbaren
nichtwéissrigen Esterlésungsmittels enthéil .

Pharmazeutische Formu|'erung nach Anspruch 9, die 45% w/v oder wen'ger eines pharmazeutisch annehmbaren
nichtwéissrigen Esterlésungsmittels enthéil .

Pharmazeutische Formu|'erung nach Anspruch 9, die 40% w/v oder wen'ger eines pharmazeutisch annehmbaren
nichtwéissrigen Esterlésungsmittels enthal .

Pharmazeutische Formu|'erung nach Anspruch 9, die 35% w/v oder wen'ger eines pharmazeutisch annehmbaren
nichtwéissrigen Esterlésungsmittels enthal .

Pharmazeutische Formu|'erung nach Anspruch 9, die 30% w/v oder wen'ger eines pharmazeutisch annehmbaren
nichtwéissrigen Esterlosungsmittels enthal .
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Pharmazeutische Formulierung nach Anspruch 9, die 25% w/v oder weniger eines pharmazeutisch annehmbaren
nichtwéissrigen Esterlésungsmittels enthéilt.

Pharmazeutische Formulierung nach Anspruch 9, die 10-25°/ow/v eines pharmazeutisch annehmbaren nichtwéiss-
rigen Esterlésungsmittels enthéilt.

Pharmazeutische Formulierung nach Anspruch 9, die 12-18°/ow/v eines pharmazeutisch annehmbaren nichtwéiss-
rigen Esterlésungsmittels enthéilt.

Pharmazeutische Formulierung zur intramuskuléren Injektion, enthaltend Fulvestrant, jeweils bezogen auf das
Volumen der Formulierung 15-25 Gew.-°/o eines pharmazeutisch annehmbaren Alkohols und10-25 Gew.-°/o eines
in einer Ricinoleat-Tréigersubstanz mischbaren, pharmazeutisch annehmbaren nichtwéissrigen Ester|6sungsmit-

tels, sowie eine zur Herstellung einer Formulierung mit mindestens 45 mgm|'1 Fulvestrant ausreichende Menge
einer Ricinoleat-Trégersubstanz.

Pharmazeutische Formulierung zur intramuskuléiren Injektion, enthaltend Fulvestrant, jeweils bezogen auf das
Volumen der Formulierung 17-23 Gew.-% eines pharmazeutisch annehmbaren Alkohols und12-18 Gew.-% eines
in einer Ricinoleat-Tréigersubstanz mischbaren, pharmazeutisch annehmbaren nichtwéissrigen Ester|<'5sungsmit-

tels, sowie eine zur Herstellung einer Formulierung mit mindestens 45 mgm|'1 Fulvestrant ausreichende Menge
einer Ricinoleat-Tréigersubstanz.

Pharmazeutische Formulierung nach einem der Anspriiche 1 bis 19, bei der es sich bei dem pharmazeutisch
annehmbaren Alkohol um ein Gemisch aus Ethanol und Benzylalkohol handelt.

Pharmazeutische Formulierung nach einem der Ansprflche 1 bis 20, bei der das pharmazeutisch annehmbare
nichtwéissrige Esterlésungsmittel unterBenzy|benzoat, Ethyloleat, Isopropylmyristat, Isopropylpalmitat odereinem
beliebigen Gemisch davon ausgewéihlt ist.

Pharmazeutische Formulierung nach einem der Anspriiche 1 bis 21, bei der es sich bei dem pharmazeutisch
annehmbaren nichtwéissrigen Esterliisungsmittel um Benzylbenzoat handelt.

Pharmazeutische Formulierung zur intramuskuléiren Injektion, enthaltend Fulvestrant, jeweils bezogen auf das
Volumen der Formu|ierung15-25 Gew.-% eines pharmazeutisch annehmbaren Alkohols und 10-25 Gew.-°/o Ben-

zylbenzoat in einer Ricinoleat-Trégersubstanz, sowie eine zur Herstellung einer Formulierung mit mindestens 45

mgm|'1 Fulvestrant ausreichende Menge einer Ricinoleat-Tréigersubstanz.

Pharmazeutische Formulierung zur intramuskuléiren Injektion, enthaltend Fulvestrant, jeweils bezogen auf das
Volumen der Formulierung 17-23 Gew.-% eines pharmazeutisch annehmbaren Alkohols und 12-18 Gew.-% Ben-
zylbenzoat in einer Ricinoleat-Tréigersubstanz, sowie eine zur Herstellung einer Formulierung mit mindestens 45

mgm|'1 Fulvestrant ausreichende Menge einer Ricinoleat-Tréigersubstanz.

Pharmazeutische Formulierung nach Anspruch 23 oder 24, bei der es sich bei dem pharmazeutisch annehmbaren
Alkohol um ein Gemisch aus Ethanol und Benzylalkohol handelt.

Pharmazeutische Formulierung nach Anspruch 25, bei der der gew.-°/oige Anteil an Ethanol und Benzylalkohol
pro Volumen Formulierung jeweils etwa gleich ist.

Pharmazeutische Formulierung nach einem derAnspr1'Jche1 bis 26, bei derdas Gesamtvolumen der Formulierung

6 ml oder weniger und die Fulvestrantkonzentration mindestens 45 mgm|'1 ausmachen.

Pharmazeutische Formulierung nach einem der Anspriiche 1 bis 27, bei der die Gesamtmenge an Fulvestrant in
der Formulierung 250 mg oder mehr und das Gesamtvolumen der Formulierung 6 ml oder weniger ausmachen.

Pharmazeutische Formulierung nach Anspruch 28, bei der die Gesamtmenge an Fulvestrant in der Formulierung
250 mg und das Gesamtvolumen der Formulierung 5 bis 5,25 ml ausmachen.

Pharmazeutische Formulierung nach einem der Anspriiche 1 bis 29, bei der es sich bei dem pharmazeutisch
annehmbaren Alkohol um ein Gemisch von, jeweils bezogen auf das Volumen der Formu|ierung,1O Gew.-% Etha-
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nol und 10 Gew.-% Benzylalkohol handelt, und die Formulierung pro Volumen 15 Gew.-% Benzylbenzoat enthéilt,
und es sich bei der Ricinoleat-Tréigersubstanz um Rizinusol handelt.

Pharmazeutische Formulierung zur intramuskularen Injektion gemaB Definition eines der Anspriiche 1 bis 30 zur
Verwendung in der medizinischen Therapie.

Verwendung von Fulvestrant bei der Herstellung einer wie in einem der Ansprflche 1 bis 30 definierten pharma-
zeutischen Formulierung zur Behandlung gutartiger oder bésartiger Erkrankungen der Brust oder des Reproduk-
tionstrakts.

Spritze oder Flaschchen, enthaltend eine wie in Anspruch 30 definierte pharmazeutische Formulierung.

Revendications

1.

10.

11.

12.

Preparation pharmaceutique comprenant du fulvestrant dans un vehicule de ricinoleate, un solvant d'ester non
aqueux acceptable d'un point de vue pharmaceutique et un alcool acceptable d'un point de vue pharmaceutique,
dans laquelle la preparation est adaptee a une administration intramusculaire et atteint une concentration en ful-
vestrant dans le plasma sanguin significative d'un point de vue thérapeutique pendant au moins 2 semaines.

Preparation pharmaceutique adaptee ‘a une injection intramusculaire comprenant du fulvestrant, 30% ou moins
en poids d'un alcool, acceptable d'un point de vue pharmaceutique, par volume de preparation, au moins 1% en
poids d'un solvant d'ester non aqueux, acceptable d'un point de vue pharmaceutique et miscible dans un véhicule
de ricinoleate, parvolume de preparation et une quantite suffisante d'un vehicule de ricinoleate, de sorte a elaborer
une preparation qui soit capable, apr‘es injection, d'atteindre une concentration en fulvestrant dans le plasma san-
guin significative d'un point de vue thérapeutique pendant au moins 2 semaines.

Preparation pharmaceutique selon la revendication 1 ou 2, dans laquelle la concentration en fulvestrant dans le

plasma sanguin atteinte est de 2,5 ng.m|'1 au moins pendant 2 semaines au moins.

Preparation pharmaceutique adaptee ‘a une injection intramusculaire comprenant du fulvestrant, 30% ou moins
en poids d'un alcool, acceptable d'un point de vue pharmaceutique, par volume de preparation, au moins 1% en
poids d'un solvant d'ester non aqueux, acceptable d'un point de vue pharmaceutique et miscible dans un véhicule

de ricinoleate, par volume de preparation et une quantité suffisante d'un vehicule de ricinoléate, de sorte a elaborer

une preparation a 45 mg.m|'1 au moins de fulvestrant.

Prepara.ion pharmaceutique, selon les revendications1 a 4, qui contient 25% p/v ou moins d'un alcool acceptable
d'un point de vue pharmaceutique.

Prepara ion pharmaceutique, selon la revendication 5, qui contient 20% p/V ou moins d'un alcool acceptable d'un
point de vue pharmaceutique.

Prépara ion pharmaceutique, selon la revendication 5, qui contient de 15 ‘a 25% p/V d'un alcool acceptable d'un
point de vue pharmaceutique.

Prepara.ion pharmaceutique, selon la revendication 5, qui contient de 17 a 23% p/v d'un alcool acceptable d'un
point de vue pharmaceutique.

Prepara.ion pharmaceutique, selon l'une quelconque des revendications1 ‘a 8, qui contient 60% p/v ou moins d'un
solvant d'ester non aqueux acceptable d'un point de vue pharmaceutique.

Prepara.ion pharmaceutique, selon la revendication 9, qui contient 50% p/v ou moins d'un solvant d'ester non
aqueux acceptable d'un point de vue pharmaceutique.

Prepara.ion pharmaceutique, selon la revendication 9, qui contient 45% p/v ou moins d'un solvant d'ester non
aqueux acceptable d'un point de vue pharmaceutique.

Prepara.ion pharmaceutique, selon la revendication 9, qui contient 40% p/v ou moins d'un solvant d'ester non
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aqueux acceptable d'un point de vue pharmaceutique.

Prepara.ion pharmaceutique, selon la revendication 9, qui contient 35% p/v ou moins d'un solvant d'ester non

aqueux acceptable d'un point de vue pharmaceutique.

Prépara.ion pharmaceutique, selon la revendication 9, qui contient 30% p/v ou moins d'un solvant d'ester non
aqueux acceptable d'un point de vue pharmaceutique.

Prepara ion pharmaceutique, selon la revendication 9, qui contient 25% p/v ou moins d'un solvant d'ester non
aqueux acceptable d'un point de vue pharmaceutique.

Prepara ion pharmaceutique, selon la revendication 9, quicontientde 10 a 25% p/V d'un solvant d'ester non aqueux
acceptable d'un point de vue pharmaceutique.

Prepara.ion pharmaceutique, selon la revendication 9, qui contient de 12 a 18% p/v d'un solvant d'ester non aqueux
acceptable d'un point de vue pharmaceutique.

Prepara_ion pharmaceutique adaptee a une injection intramusculaire comprenant du fulvestrant, 15 a 25% en
poids d'un alcool, acceptable d'un point de vue pharmaceutique, par volume de preparation, 10 a 25% en poids
d'un solvant d'ester non aqueux, acceptable d'un point de vue pharmaceutique et miscible dans un vehicule de
ricinoleate, par volume de preparation et une quantite suffisante d'un vehicule de ricinoleate, de sorte a elaborer

une preparation ‘a 45 mg.m|'1 au moins de fulvestrant.

Preparation pharmaceutique adaptee a une injection intramusculaire comprenant du fulvestrant, 17 a 23% en
poids d'un alcool, acceptable d'un point de vue pharmaceutique, par volume de preparation, 12 a 18% en poids
d'un solvant d'ester non aqueux, acceptable d'un point de vue pharmaceutique et miscible dans un vehicule de
ricinoleate, par volume de preparation et une quantite suffisante d'un vehicule de ricinoleate, de sorte a elaborer

une preparation ‘a 45 mg.m|'1 au moins de fulvestrant.

Preparation pharmaceutique selon |'une quelconque des revendications 1 a 19, dans laquelle |'a|coo| acceptable
d'un point de vue pharmaceutique est un melange d'ethano| et d'a|coo| benzylique.

Preparation pharmaceutique selon |'une quelconque des revendications 1 a 20, dans laquelle le solvant d'ester

non aqueux, acceptable d'un point de vue pharmaceutique, est choisi parmi : le benzoate de benzyle ; |'o|eate
d'ethy|e ; le myristate d'isopropy|e ; le palmitate d'isopropy|e ; ou un melange de n'importe lesquels d'entre eux.

Preparation pharmaceutique selon |'une quelconque des revendications 1 a 21, dans laquelle le solvant d'ester
non aqueux, acceptable d'un point de vue pharmaceutique, est le benzoate de benzyle.

Preparation pharmaceutique adaptee a une injection intramusculaire comprenant du fulvestrant, 15 a 25% en
poids d'un alcool, acceptable d'un point de vue pharmaceutique, par volume de preparation, 10 a 25% en poids
de benzoate de benzyle, dans un vehicule de ricinoleate, par volume de preparation et une quantite suffisante

d'un vehicule de ricinoleate, de sorte ‘a elaborer une preparation a 45 mg.m|'1 au moins de fulvestrant.

Preparation pharmaceutique adaptee a une injection intramusculaire comprenant du fulvestrant, 17 a 23% en
poids d'un alcool, acceptable d'un point de vue pharmaceutique, par volume de preparation, 12 a 18% en poids
de benzoate de benzyle, dans un vehicule de ricinoleate, par volume de preparation et une quantite suffisante

d'un vehicule de ricinoleate, de sorte a elaborer une preparation a 45 mg.m|'1 au moins de fulvestrant.

Preparation pharmaceutique selon la revendication 23 ou 24, dans laquelle |'alcoo|, acceptable d'un point de vue
pharmaceutique, est un melange d'ethano| et d'a|cool benzylique.

Preparation pharmaceutiqueselon la revendication 25, dans laquelle |'ethano| et |'a|coo| benzyliquesont presents
avec des % en poids environ egaux par volume de preparation.

Preparation pharmaceutique selon |'une quelconque des revendications 1 ‘a 26, dans laquelle le volume total de

la preparation est de 6 ml ou moins et la concentration en fulvestrant est de 45 mg.m|'1 au moins.
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28. Preparation pharmaceutique selon |'une quelconque des revendications1 a 27, dans Iaquelle la quantité totale de
fulvestrant dans la préparation est de 250 mg ou plus et le volume total de la préparation est de 6 ml ou moins.

29. Preparation pharmaceutique selon la revendication 28, dans Iaquelle la quantité totale de fulvestrant dans la pré-
paration est de 250 mg et le volume total de la préparation est de 5 a 525 ml.

30. Préparation pharmaceutique selon |'une quelconque des revendications 1 a 29, dans Iaquelle |'a|coo|, acceptable
d'un point de vue pharmaceutique, est un mélange de 10% en poids d'éthano| parvolume de préparation, de 10%
en poids d'a|coo| benzylique par volume de préparation, la préparation contient 15% en poids de benzoate de
benzyle par volume de préparation et Ie véhicule de ricinoléate est de |'hui|e de castor.

31. Preparation pharmaceutique adaptée a une injection intramusculaire, selon |'une quelconque des revendications
1 ‘a 30, a utiliser dans une thérapie médicale.

32. Utilisation de fulvestrant dans |'é|aboration d'une préparation pharmaceutique, selon |'une quelconque des reven-
dications 1 a 30, destinée au traitement d'une maladie bénigne ou maligne du sein ou de |'apparei| reproducteur.

33. Seringue ou flacon contenant une préparation pharmaceutique, selon Ia revendication 30.
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TITLE OF THE INVENTION

LONG ACTING INJECTABLE FORMULATIONS CONTAINING

HYDROGENATED CASTOR OIL

CROSS REFERENCE TO RELATED APPLICATIONS

Reference is made to provisional U.S. application Serial No.

60/067,374, filed on December 3, 1997. That application, as well as all

documents cited herein and all documents cited in documents cited

herein, are hereby incorporated by reference.

SUMMARY OF THE INVENTION

This invention is concerned with the unexpectedly long

duration of activity which is observed when injectable formulations

containing certain therapeutic agents are prepared using hydrogenated

castor oil and a combination of hydrophobic or water immiscible

carriers. Thus, it is an object of this invention to provide such a

prolonged therapeutic effect. An additional object is to describe the

therapeutic agents which may be employed in the long acting

formulations. A still further object is to provide additional components

which may be employed in the formulations. Additional objects will

become apparent from a reading of the following description.

BACKGROUND OF THE INVENTION

The therapeutic agents which are used in the inventive

formulations are well known to the practitioner to which this invention

pertains. Classes of therapeutic agents contemplated by the inventive

formulations include insecticides, acaricides, parasiticides, growth

enhancers, and oil-soluble, nonsteroidal anti-inflammatory drugs

(NSAIDS). Specific classes of compounds which fall within these

classes include, for example, avermectins, milbemycins, nodulisporic

acid and its derivatives, estrogens, progestins, androgens, substituted

pyridylmethyl derivatives, phenylpyrazoles, and COX-2 inhibitors.

-1-
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The avermectin and milbemycin series of compounds are

potent anthelmintic and antiparasitic agents against a Wide range of

internal and external parasites. The compounds which belong to this

series are either natural products or are semi-synthetic derivatives

thereof. The structure of these two series of compounds are closely

related and they both share a complex 16-membered macrocyclic lactone

ring; however, the milbemycins do not contain the disaccharide

substitutent in the 13-position of the lactone ring. The natural product

avermectins are disclosed in U.S. Patent 4,310,519 to Albers-Schonberg,

et al., and the 22, 23-dihydro avermectin compounds are disclosed in

Chabala, et al., U.S. Patent 4,199,569. For a general discussion of

avermectins, which include a discussion of their uses in humans and

animals, see “Ivermectin and Abamectin,” W.C. Campbell, ed.,

Springer-Verlag, New York (1989). Naturally occurring milbemycins

are described in Aoki et al., U.S. Patent 3,950,360 as well as in the

various references cited in “The Merck Index” 12”‘ ed., S. Budavari, Ed.,

Merck & Co., Inc. Whitehouse Station, New Jersey (1996). Semisynthetic

derivatives of these classes of compounds are well known in the art and

are described, for example, in U.S. Patent 5,077,308, U.S. Patent

4,859,657, U.S. Patent 4,963,582, U.S. Patent 4,855,317, U.S. Patent

4,871,719, U.S. Patent 4,874,749, U.S. Patent 4,427,663, U.S. Patent

4,310,519, U.S. Patent 4,199,569, U.S. Patent 5,055,596, U.S. Patent

4,973,711, U.S. Patent 4,978,677, and U.S. Patent 4,920,148.

European Patent Application 413,538 relates to an injectable

formulation containing an avermectin compound and triacetin.

European Patent Application 535,734 relates to an injectable formulation

containing an avermectin compound and hydrogenated castor oil in a

hydrophobic carrier such as triacetin. The formulations in both

European Patent Applications are said to provide efficacy against

external and internal parasites in animals only for up to 42 days.

Neither of these applications suggests or teaches how to manipulate the

composition of the formulation in order to achieve efficacy beyond 42
days.

-2-
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Nodulisporic acid and its derivatives are a class of

acaricidal, antiparasitic, insecticidal and anthelminitic agents known to

a practitioner of the art. These compounds are used to treat or prevent

infections in humans and animals. These compounds are described, for

example, in U.S. Patent 5,399,582 and WO 96/29073. Additionally, the

compounds can be administered in combination with other insecticides,

Such combinations include anthelminitic

agents, such as those discussed above which include ivermectin,

parasiticides, and acaricides.

avermectin, and emamectin, as well as other agents such as

thiabendazole, febantel or morantel; phenylpyrazoles such as fipronil;

and insect growth regulators such as lufenuron. Such combinations are

also contemplated in the present invention.

Generally, all classes of insecticides are provided for in this

invention. One example of this class include substituted pyridylmethyl

derivatives such as imidacloprid. Agents of this class are described, for

example, in U.S. Patent 4,742,060 or in EP 892,060. It would be well

within the skill level of the practitioner to decide which individual

compound can be used in the inventive formulation to treat a particular
infection of an insect.

Phenylpyrazoles are another class of insecticides which

possess excellent insecticidal activity against all insect pests including

blood—sucking pests such as ticks, fleas etc., which are parasites on

animals. This class of agents kills insects by acting on the gamma-

butyric acid receptor of invertebrates. Such agents are described, for

example, in U.S. Patent No. 5,567,429, U.S. Patent No. 5,122,530, and EP

295,117. It would be Well Within the skill level of the practitioner to

decide which individual compounds can be used in the inventive

formulations.

Insect growth regulators are another class of insecticides or

acaricides, which are also provided for in the inventive formulations.

Compounds belonging to this group are well known to the practitioner

and represent a wide range of different chemical classes. These

compounds all act by interfering with the development or growth of the
-3-
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insect pests. Insect growth regulators are described, for example, in

U.S. Patent 3,748,356; U.S. patent 3,818,047; U.S. Patent 4,225,598; U.S.

Patent 4,798,837; and U.S. Patent 4,751,225, as Well as in EP 179,022 or

U.K. 2,140,010. Again, it would be well within the skill level of the

practitioner to decide which individual compounds can be used in the

inventive formulation.

Estrogens, progestins, and androgens refers to classes of

chemical compounds which are also well known to a practitioner in this

art. In fact, estrogens and progestins are among the most widely

prescribed drugs and are used, for example, alone or in combination for

contraception or hormone replacement therapy in post menopausal

women. Estrogens and progestins occur naturally or are prepared

synthetically. This class of compounds also includes estrogens or

progesterone receptor antagonists. Antiestrogens, such as tamoxifen

and clomiphene, are used to treat breast cancer and infertility.

Antiprogestives are used as contraceptives and anticancer drugs, as

well as to induce labor or terminate a pregnancy.

The androgens and antiandrogens structurally related to

the estrogens and progestins as they are also biosynthesized from

cholesterol. These compounds are based on testosterone. Androgens

are used for hypogonadism and promote muscle development.

Antiandrogens are used, for example, in the management of

hyperplasia and carcinoma of the prostate, acne, and male pattern

baldness as well as in the inhibition of the sex drive in men who are sex

offenders. Estrogen, progestins, and androgens are described, for

example, in “Goodman & Gilman’s The Pharmacological Basis of

Therapeutics,” 9”‘ ed., J.G. Handman and L. Elimbird, eds., Ch. 57 to 60,

pp. 1411-1485, McGraw Hill, New York (1996) or in “Principles of

Medicinal Chemistry,” 2”’ ed., W.O. Foye, ed., Ch. 21, pp. 495-559, Lea &

Febiger, Philadelphia (1981).

Estrogens, progestins and androgens are also used in

animal husbandry as growth promoters for food animals. It is known in

the art that compounds of these classes act as growth-promoting steroids
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in animals such as cattle, sheep, pigs, fowl, rabbits, etc. Delivery

systems to promote the growth of animals are described, for example, in

U.S. Patent 5,401,507, U.S. Patent 5,288,469, U.S. Patent 4,758,435, U.S.

Patent 4,686,092, U.S. Patent 5,072,716 and U.S. Patent 5,419,910.

NSAIDS are Well known in the art. The classes of

compounds which belong to this group include salicylic acid derivatives,

para-aminophenol derivatives, indole and indene acetic acids,

heteroaryl acetic acids, arylpropionic acids, anthranilic acids

(fenamates), enolic acids, and alkanones. NSAIDS exert their activity by

interfering with prostaglandin biosynthesis by irreversibly or reversibly

inhibiting cycloxygenase. Also included are COX-2 inhibitors which act

by inhibiting the COX-2 receptor. Compounds of this group possess

analgesic, antipyretic and nonsteroidal anti-inflammatory properties.

Compounds belonging to these classes are described, for example, in

Chapter 27 of Goodman and Gilman on pages 617 to 658 or in Ch. 22 of

Foye on pages 561 to 590 as Well as in U.S. Patents 3,896,145; U.S. Patent

3,337,570; U.S. Patent 3,904,682; U.S. Patent 4,009,197; U.S. Patent

4,223,299; and U.S. Patent 2,562,830, as well as the specific agents listed

in The Merck Index. This invention contemplates those compounds that
are oil-soluble.

These and other embodiments are disclosed or are obvious

from and encompassed by the following Detailed Description of the
Invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a long acting injectable

formulation for use in human and Veterinary medicine, depending on

the selected specific therapeutic agent and the indication being treated.

The inventive formulation comprises:

(a) a therapeutic agent selected from the group

consisting of , e.g., insecticides, acaricides, parasiticides, growth

enhancers, and oil-soluble NSAIDS,

(b) hydrogenated castor oil, and
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(c) a hydrophobic carrier comprising:

(i) triacetin, benzyl benzoate, or ethyl oleate or a

combination thereof,

(ii) acylated monoglycerides, propyl

dicaprylates/dicaprates and caprylic acid/capric triglycerides.

More preferred, are long-acting injectable formulations

wherein

(a) a therapeutic agent selected from the group

consisting of, e.g., avermectins, milbemycins, nodulisporic acid and its

derivatives, estrogens, progestins, androgens, phenylpyrazoles and

COX-2 inhibitors,

(b) hydrogenated castor oil, and

(c) a hydrophobic carrier comprising:

(i) triacetin, benzyl benzoate, or ethyl oleate or a

combination thereof,

(ii) acetylated monoglycerides, propyl

dicaprylates/dicaprates, or caprylic/capric acid triglycerides or a
combination thereof.

The formulations of the present invention considerably

prolong the duration of activity. By the term “acyl” Applicants mean an

organic acid group in which the OH of the carboxyl group is replaced by

some other substituent; i.e., RCO wherein R is, for example a C1-C10-

alkyl group or a carbocyclic aromatic or a heteroaromatic group.

Examples of such groups include acetyl, propionyl, butyryl, isobutyryl,

and benzoyl. The term “prolonged duration of activity” means that the

activity of the therapeutic agent is extended beyond the time period

normally achieved when the therapeutic agent is injected into a host

using a conventional, prior art carrier. As conventional injectable

formulations are well known in the art, a skilled practitioner could

readily understand the meaning of this term. Generally, depending

upon the agent, host, and disease state, activity can be prolonged for a

period from up to 120 days to up to 180 days. Preferable time periods in

which the duration of the agent is prolonged includes from 14 days to 180
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days, 30 days to 150 days, 42 days to 120 days, and 60 days to 90 days.

While not wishing to be bound by theory, it is believed this increase in

activity is achieved because the inventive formulations significantly

increase the plasma concentration in tissue for an extended period of

time by up to about 2 weeks to about 24 weeks, with time periods of up to

about 6, 8, 10, 12, 16 and 20 Weeks being observed. With respect to

avermectins and milbemycins, the present formulations have been

found to have a considerably prolonged duration against internal and

external parasites over prior injectable formulation of avermectins or

milbemycins. In addition, the present formulations for avermectin and

milbemycin provide significantly higher plasma levels at day 42 than

prior long-acting formulations thereby producing efficacy for all relevant

parasitic species.

Preferred long-acting injectable formulations comprise:

(a) about 1.0 to about 10.0% W/v of a therapeutic agent,

(b) about 1 to about 3% W/V of hydrogenated castor oil,
and

(c) a hydrophobic carrier comprising:

(i) about 30 to about 45% v/v of triacetin; benzyl

benzoate or ethyl oleate; and

(ii) about 55 to 70% ofv/v of acetylated

monoglycerides, propyl dicaprylates/dicaprates, or caprylic/capric

triglycerides.

Even more preferred are the above formulations wherein

about 1.0 to about 5.0% W/v of a therapeutic agent is present. Especially

preferred are the inventive formulations wherein about 2.5 to about 5.0%

w/v of a therapeutic agent is present.

Especially preferred long-acting formulation of the present

invention comprises:

(a) an avermectin or milbemycin compound,

(b) hydrogenated castor oil, and

(c) triacetin and acetylated monoglycerides.
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In an especially preferred embodiment, the long-acting

formulation comprises:

(a) about 1.0 to about 5.0% w/V of an avermectin or

milbemycin compound,

5 (b) about 0.5 to about 3.5% w/v of hydrogenated castor oil,
and

(c) about 30 to about 45% v/v of triacetin and about 55 to

about 70% V/V of acetylated monoglycerides.

In a most preferred embodiment, the long-acting

10 formulation comprises:

(a) 3.15% w/V of ivermectin,

(b) 1% w/v of hydrogenated castor oil, and

(c) 40% v/v of triacetin and up to 60% v/v of acetylated

monoglycerides.

15 Another aspect of the invention is to provide a method for

the prevention or treatment of parasite or insect infestations in a host in

need thereof for an extended period of time by administering a single

dose of a long-acting injectable formulation comprising the appropriate

therapeutic agent. That duration typically, for example, lasts from up to

20 about 1 month to about six months, depending upon the agent, host and

indication being treated. Extensions of activity lasts from up to about 2

months to about 5 months and especially from up to 3 months to up to 4

months are observed. A further aspect of this invention is to promote the

growth in animals by administering a single long-acting formulation

25 according to the present invention wherein the therapeutic agent is an

estrogen, progestin, or androgen. Another aspect of the present

invention is a method to treat inflammation, pain or fever for an

extended period of time in a host in need thereof by administering a

single-dose of a formulation according to the present invention wherein

30 the therapeutic agents are oil-soluble NSAIDS. An especially preferred

aspect of the invention is to provide a method for the prevention or

treatment of parasitic infestation in cattle for a minimum of 42 days

which comprises administering to said cattle a single dose of _a long-
-3-
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acting injectable formulation according to the present invention where

the therapeutic agent is an avermectin or milbemycin.

Therapeutic agents used in the invention formulations

include all known avermectins, milbemycins, nodulisporic acid and its

derivatives, estrogens, progestins, androgens, oil-soluble NSAIDS,

phenylpyrazoles, substituted pyridylmethyl compounds, and agents

which act as insect growth regulators, which are compatible in the

inventive formulations for their intended use. The ester and amide

derivatives of these compounds, where applicable, as well as their salt

forms are also contemplated. Specific compounds which belong to these

classes of therapeutic agents are well known to the practitioner of this

art. Likewise, the specific disease state as Well as the particular dose

would be well known to the practitioner.

Avermectins and milbemycins share the same common 16-

membered macrocyclic lactone ring; however milbemycins do not

possess the disaccharide substituent on the 13—position of the lactone

ring.

VVhile many avermectin compounds are known in the art, a

representative structure of the class of compounds is as follows:

 
where the broken line indicates a single or a double bond at the 22,23-

positions;

R1 is hydrogen or hydroxy provided that R, is present only when the

broken line indicates a single bond;
_ 9 -
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R2 is alkyl of from 1 to 6 carbon atoms or alkenyl of from 3 to 6 carbon

atoms or cycloalkyl of from 3 to 8 carbon atoms;

R3 is hydroxy, methoxy or = NOR5 where R5 is hydrogen or lower alkyl;
and

R4 is hydrogen, hydroxy or

OCH3

R6

OCH3
0

H3O O I:O
H3C 0

where R6 is hydroxy, amino, mono-or di-lower alkylamino or lower

alkanoylamino.

The preferred compounds are avermectin Bla/Blb

(abamectin), 22,23-dihydro avermectin Bla/Blb (ivermectin) and the 4”-

acetylamino-5-ketoximino derivative of avermectin Bla/Blb. Both

abamectin and ivermectin are approved as broad spectrum antiparasitic

agents. The structures of abamectin and ivermectin are as follows:

OCH3

HO

OCH3
0

+50 o

 
wherein for abamectin the broken line represents a double bond and R1

is not present and for ivermectin the double bond represents a single

bond and R1 is hydrogen; and

-10-



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 138

W0 9997905 PCT/US98/19016

R2 is isopropyl or sec-butyl.

The 4”-acetylamino—5—ketoximino derivatives of avermectin

Bla/Blb has the following structural formula:

cH—:fi—N CH33

OCH3
o

rgc o

 
5 where R2 is isopropyl or sec-butyl.

The avermectin products are generally prepared as a

mixture of at least 80% of the compound where R2 is sec-butyl and no

more than 20% of the compound Where R2 is isopropyl.

Other preferred avermectins, include ememectin, epinomectin and

10 doramectin. Doramectin is disclosed in U.S. Patent 5,089,490 and EP

214738. This compound has the following structure:
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In the present formulations, ivermectin is especially preferred.

A representative structure for a milbemycin is that for milbemycin ocl:

 
An especially preferred milbemycin is moxidectin, whose

structure is as follows:
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The compound is disclosed in U.S. Patent No. 5,089,490.

Insecticides contemplated by this invention are also well

known in the art and such compounds include substituted pyridylmethyl

derivatives and phenylpyrazoles. An especially preferred substituted l

pyridylmethyl derivative is imidacloprid. An especially preferred

phenylpyrazole is fipronil, whose chemical name is 5-amino-3-cyano-1-

(2,6-dichloro-4-trifluoromethylphenyl)-4—trifluoromethylpyrazole.

Fipronil is well known in the art as a flea and tick agent. Additional

insecticides included by the invention include insect growth regulators.

Especially preferred insect growth regulators include diflubenzuron,

lufenuron, methoprene, phenoxycarb, pyriproxyfen, and cyromazine.

Specific estrogen, progestin and androgen compounds are

well known to the practitioner. Especially preferred compounds

belonging to this class include progesterone, estradiol benzoate and

trenbolone acetate.

Oil-soluble NSAIDS are also Well known to the practitioner.

Classes of NSAIDS which are preferred are indole and indecene acetic

acids and heteroaryl acetic acids. Especially preferred compounds

include indomethacin, ketorolac, caprofen, flunixin, ketoprofen,

meloxicam, naproxen, and phenylbutazone.

Hydrogenated castor oil is refined, hydrogenated, and

deodorized castor oil, consisting mainly of the triglyceride of
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hydroxystearic acid. The hydrogenated castor oil is readily prepared

using normal techniques known to those skilled in the art of preparing

hydrogenated castor oils and one suitable form of hydrogenated castor oil

is available commercially under the trade name “Thixcin R” from NL

Industries. While not wishing to be bound by theory, it appears that

hydrogenated castor oil, being a waxy hydrophobic solid, is left at the

injection site entrapping the therapeutic agent after the hydrophobic

carrier has diffused from the injection site; it is this hydrophobic

hydrogenated castor oil/therapeutic agent matrix that forms a “depot” of

the active material which slowly diffuses from the injection site over a

prolonged period of time. The hydrogenated castor oil constitutes

approximately 1% W/v of the present formulation.

The hydrophobic carrier of the present formulation

comprises a mixture of

(i) triacetin, benzylbenzoate, ethyl oleate or a

combination thereof; and

(ii) acylated monoglycerides, propyl

dicaprylates/dicaprates, or caprylic/capric triglycerides or a

combination thereof.

These compounds as well as their sources are well known

in the art. For example, triacetin (glyceryl triacetate or glycerol

triacetate) and acetylated monoglycerides (available under the

tradename “Myvacet 9-45” from Quest International). The ratio of

component (i) to component (ii) used in the present formulation is

generally from 45:55 to 30:70; preferably the ratio is approximately 40:60.

In addition to the hydrogenated castor oil, the therapeutic agent and the

hydrophobic carrier, the formulation can contain other inert ingredients

such as antioxidants or preservatives. Antioxidant such as a propyl

gallate, BHA (butylated hydroxy anisole), BHT (butylated hydroxy

toluene) monothioglycerol and the like may be added to the present

formulation. The antioxidants are generally added to the formulation in

amounts of from about 0.01 to about 2.0% (W/V). Preservatives such as
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the parabens (methylparaben and/or propylparaben) are suitably used in

the formulation in amounts ranging from about 0.01 to about 2.0 W/V.

The long-acting injectable formulation of the present

invention may be prepared by adding a dispersion of hydrogenated castor

oil in acetylated monoglycerides, propyl dicaprylates/dicaprates or

caprylic/capric triglycerides to a solution comprising the therapeutic

agent, and any other inert ingredients, in triacetin benzyl benzoate or

ethyl oleate, and mixing the liquids until uniform. Since the long acting

formulation is intended for injection, it is necessary that it be sterilized.

Heat sterilization is generally to be avoided in the situation Where

avermectin or milbemycin compounds are used since these compounds

are unstable at autoclave temperatures. Rather, membrane sterilization

is preferred in those situations with dissolved solids and gamma

sterilization for the hydrogenated castor oil. The sterile hydrogenated

castor oil is dispersed in the product aseptically and then aseptically

packaged.

The instant formulation is equally applicable to other

compounds used for injection as long as such compounds are soluble in

the mixture of the hydrogenated castor oil and hydrophobic carrier.

Additional compounds that can be used in this formulation are other

antiparasitic agents and antibiotics, therapeutic vitamin and mineral

supplements, and other agents that are assisted in their therapeutic

effect by having their effects extended over a prolonged period of time.

Again, such compounds would be well known to the practitioner.

The instant long-acting formulations are administered to a

warm-blooded animals such as humans, cattle, sheep, pigs, cats, dogs,

horses, and the like by intramuscular or subcutaneous injection. The

amount of therapeutic agent depends on the individual therapeutic

agent, the animal being treated, the disease state, and the severity of the

disease state. The determination of those factors is well within the skill

level of the practitioner. Generally, such preparation normally contain

about 0.0005 to about 50% W/v of therapeutic agent. Preferred

formulations are those containing about 0.01 to 10% W/v of therapeutic
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agent and especially preferred formulations are those containing about

2.5 to about 5% W/v of therapeutic agent. For the avermectins and

milbemycins, the formulations will generally be prepared to administer

from about 0.1 to about 2 mg/kg, preferably from about 0.4 to about 0.85

mg/kg and most preferably from about 0.6 to about 0.7 mg/kg of the active

ingredient. At a preferred dose volume of about 1 ml to treat 50 kg of

animal body weight the formulation contains from about 5 to about 50 mg

of the active agent per ml of solution or about 0.5 to about 10%, W/v

preferably about 2.5 to about 5% W/v. However, depending upon the

activity of the compound and the animal being treated, doses as low as

about 0.3% W/v of the active ingredient are usable. For nodulisporic acid

and its derivatives, a formulation containing about 0.0005 to about 5%

W/v of the active compound is preferred.

The present formulation provides for an extended period of

treatment. For avermectins and milbemycins a minimum of 42 days of

activity against endo- and ectoparasites is obtained Without causing

tissue irritation. The extended period of time for the other therapeutic

agents is readily determined by one skilled in the art and is determined

by such factors as the therapeutic agent, disease state, host and severity

of the infection. While the previously reported avermectin formulation

containing hydrogenated castor oil in triacetin did produce prolonged

plasma level compared to a formulation Without hydrogenated castor oil,

it did not achieve a plasma level efficacious against all relevant parasitic

species at the 42 day target. In contrast the present formulation using

avermectins or milbemycins surprisingly provides a significantly

higher plasma at day 42 and beyond. The present formulation is also

efficacious against ticks and Dermatobia hominis for up to 75 and 140

days, respectively.

The following example is provided in order that the

invention might be more fully understood. It is not to be construed as a

limitation of the invention.

-15-



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 144

WO 99/27906 PCT/US98/l90l6

EXAMPLE 1

Material % Amount

Ivermectin 3.15% W/W 17.6 gm
n-propyl gallate 0.02% W/w 0.10 gm

Thixcin R 1.0% W/w 5.0 gm
triacetin 40.0% W/W 200.0 gm

Myvacet 9-45 qs 100% W/W qs to 500.0 gm

Triacetin was added to n-propyl gallate and ivermectin in

5 an Erlenmyer flask and mixed until all of the n-propyl gallate dissolved.

Myvacet 9-45 was placed in a non-glass beaker in a 50°C Water bath, and

mixed at a low speed with a dispersator mixer until the temperature of

the content reached 50°C. Thixcin R was then added slowly to the vortex

of the mixing Myvacet 9-45. When all the Thixcin R was added, the

10 speed of the mixer was slowly increased to 60 rpm and mixing continued

for 20 minutes. The beaker was removed from the Water bath and

allowed to cool to 30°C, while mixing continued at about 25 rpm. The

triacetin solution was added to the Thixcin R/Myvacet 9-45 mixture and

the liquids were mixed until uniform.

15

EXAMPLE 2

Material 2; Amount/2000 L.

Ivermectin 3.15% W/W 63.0 kg
triacetin 40.0% v/V 800.0 L

hydrogenated castor oil 1.0% W/W 20.0 kg
BHT 0.02 W/V 0.4 kg

methylparaben 0.18% W/v 3.6 kg
propylparaben 0.02% W/v 0.4 kg
Myvacet 9-45 qs 100% v/V qs to 1200.0 L

Ivermectin, BHT, methyl and propyl paraben were

20 dissolved in 800 L of triacetin, and the solution was sterile filtered into a

2000 L tank equipped with an agitator. Myvacet 9-45 was sterile filtered

into a 150 L tank capable of maintaining a batch temperature of 60°C and
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equipped with an agitator and with an aseptic addition of sterile powder

capability. The gamma sterilized hydrogenated castor oil was dispersed

in the Myvacet 9-45, and the dispersion was heated to 50°C, then

transferred to the triacetin solution through a microfluidizer. The

liquids were mixed until uniform and then aseptically packaged in low

density polyethylene containers.

EXAMPLE 3

The plasma levels of ivermectin administered once

subcutaneously at a dose of 630 mcg/kg bodyweight were determined in

cattle for two formulations: formulation I contains ivermectin 3.15%, n-

propyl gallate 0.02%, Thixcin R 1.5% and triacetin qs to 100%;

formulation II has the composition given in Example 2. Ten animals

were used for formulation I and six were used for formulation II. Mean

plasma levels (ng/ml) are shown in the following Table:

Days post dosing

Formulation 3 L4 Q 5 35 Q

I 80 18 10 6 4 2

I I 21 25 22 16 13 9

The mean plasma level for formulation II was greater than

3 ng/ml on day 70.

The 42-day plasma level of formulation I (2 ng/ml) is not

sufficient to produce efficacy against Cooperia onocophora and

Nematodirus which require an ivermectin plasma level of 3 to 4 ng/ml.

EXAMPLE 4

To facilitate the manufacture of large scale batches the

following process was developed which results in a product that meets
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the same release specifications as the product manufactured in

Example 2. The formula is also the same as used in Example 2.

Ivermectin, BHT, methyl and propyl paraben are dissolved a mixture of

the triacetin and Myvacet 9-45. The solution is sterile filtered. The

gamma sterilized hydrogenated castor is aseptically dispersed in sterile

solution using an in-line educator/homogenizer system. Such in-line

system can be a Flashblend system. The product is heated and

recirculated through the system until the product temperature is from

42 to 50°C. Then the product is aseptically packaged.
* * *

Having thus described in detail preferred embodiments of

the present invention, it is to be understood that the invention defined by

the appended claims is not to be limited by particular details set forth in

the above description as many apparent variations thereof are possible

Without departing from the spirit or scope thereof.

-19-



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 147

10

15

20

25

30

WO 99/27906 PCT/US98/19016

WHAT IS CLAIMED IS:

1. A long-acting injectable formulation comprising:

(a) a therapeutic agent selected from the group

consisting of insecticides, acaricides, parasiticides, growth enhancers

and oil-soluble NASIDS,

(b) hydrogenated castor oil, and

(c) a hydrophobic carrier comprising:

(i) triacetin, benzyl benzoate or ethyl oleate or a

combination thereof; and

(ii) acylated monoglycerides, propyl

dicaprylates/dicaprates, caprylic/capric acid triglycerides, or a

combination thereof.

2. A long-acting injectable formulation comprising:

(a) a therapeutic agent selected from the group

consisting of avermectins, milbemycins, nodulisporic acid and its

derivatives, estrogens, progestins, androgens, substituted pyridylmethyl

derivatives, phenylpyrazoles, and COX-2 inhibitors,

(b) hydrogenated castor oil, and

(c) a hydrophobic carrier comprising:

(i) triacetin, benzyl benzoate or ethyl oleate or a

combination thereof; and

(ii) acetylated monoglycerides, propyl

dicaprylates/dicaprates, caprylic/capric triglycerides, or a combination
thereof.

3. The long-acting injectable formulation according to

claim 1 comprising

(a) about 1.0 to about 10.0 W/v of a therapeutic agent;

(b) about 0.3 to about 5% W/v of hydrogenated castor oil;

(c) a hydrophobic carrier comprising:
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(i) about 30 to about 45% v/V of triacetin;

benzylbenzoate or ethyloleate; and

(ii) about 55 to 70% ofv/V of acetylated

monoglycerides, propyl dicaprylates/dicaprates, or caprylic/capric

triglycerides.

4. The long-acting injectable formulation according to

claim 2 comprising

(a) about 1.0 to about 10.0 w/v of a therapeutic agent;

(b) about 0.3 to about 5% w/v ofhydrogenated castor oil;

(c) a hydrophobic carrier comprising:

(i) about 30 to about 45% v/v of triacetin; benzyl

benzoate or ethyl oleate; and

(ii) about 55 to 70% ofv/V of acetylated

monoglycerides, propyl dicaprylates/dicaprates, or caprylic/capric

triglycerides.

5. The long-acting injectable formulation according to

claim 2 wherein about 2.5 to about 5.0% w/V of a therapeutic agent is

present.

6. The long-acting injectable formulation according to

claim 2 wherein the therapeutic agent is an avermectin or a

milbemycin.

7. The long-acting injectable formulation according to

claim 6, wherein the avermectin is ivermectin, abamectin, ememectin,

eprinomectin, or doramectin and the milbemycin is moxidectin.

8. The long-acting injectable formulation according to

claim 2, wherein the therapeutic agent is an estrogen, progestin or

androgen.
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9.

claim 8, where the estrogen, progestin or androgen is estradiol benzoate,

The long-acting injectable formulation according to

progesterone, or trenbolone acetate.

10.

claim 2, wherein the therapeutic agent is nodulisporic acid or its

The long-acting injectable formulation according to

derivatives.

11. The long-acting injectable formulation according to

claim 2, wherein the therapeutic agent is a substituted pyridylmethyl

derivative or a phenylpyrazole.

12.

claim 11, wherein the therapeutic agent is imidacloprid or fipronil.

The long-acting injectable formulation according to

13. The long-acting injectable formulation according to

claim 2, wherein the therapeutic agent is a COX-2 inhibitor.

14.

claim 1, wherein the therapeutic agent is an oil-soluble, nonsteroidal

The long-acting injectable formulation according to

anti-inflammatory drug.

15.

claim 14, wherein the therapeutic agent is carprofen, flunixin,

The long-acting injectable formulation according to

ketoprofen, meloxicam, naproxen or phenylbutazone.

16.

claim 1, wherein the therapeutic agent is an insect growth regulator.

The long-acting injectable formulation according to

17. The long-acting injectable formulation according to

claim 16, wherein the therapeutic agent is diflubenzuron, lufenuron,

methoprene, phenoxycarb, pyriproxyfen, and cyromazine.

-22-



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 150

10

15

20

25

30

WO 99/27906 PCT/US98/19016

18. The long-acting injectable formulation according to

claim 1, Which further comprises an antioxidant or a preservative.

19. The long-acting injectable formulation according to

claim 2 where about 1 to about 3.0 % W/v of hydrogenated caster oil is

present and hydrophobic carrier comprises about 40% v/v of triacetin,

benzlybenzoate or ethyloleate and about 60% V/v of acetylated

monoglycerides, propyl dicaprylates/dicaprates, or caprylic/capric

triglycerides.

20. The long-acting injectable formulation of claim 2

which comprises:

(a) about 1.0 to about 5.0% W/v of an avermectin

compound,

(b) about 1 to about 3% W/v of hydrogenated castor oil,
and

(c) about 30 to about 45% V/v of triacetin and 55 to 70% v/V

of acetylated monoglycerides.

21. The long-acting injectable formulation of claim 2

which comprises:

(a) about 3.15% W/v of ivermectin,

(b) about 1% W/v of hydrogenated castor oil, and

(c) about 40% of triacetin and up to about 60% v/v of

acetylated monoglycerides.

22. The long-acting injectable formulation of claim 2

which further comprises an antioxidant.

23. The long acting injectable formulation of claim 2

which further comprises a preservative.

-23-
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24. The long acting injectable formulation of claim 22

wherein said antioxidant is selected from n-propyl gallate, BHA, BHT

and monothioglycerol.

25. The long-acting injectable formulation of claim 23

wherein said preservative is selected from the parabens.

26. The long-acting injectable formulation of claim 21

which further comprises an antioxidant selected from n-propyl gallate,

BHA, BHT and monothioglycerol.

27. The long-acting injectable formulation of claim 26

which further comprises a preservatives selected from the parabens.

28. The long acting injectable formulation of claim 21

which further comprises BHT and one or more preservatives from the

parabens.

29. A method for the prevention or treatment of parasitic

infestation in a host in need thereof, which comprises parentally

administering a single dose of a long-acting injectable formulation of

claim 6 to said host.

30. A method for the prevention or treatment of parasitic

infestation in a host in need thereof for a minimum of 42 days which

comprises administering to said host a single dose of a long-acting

injectable formulation of claim 1.

31. A method for the prevention or treatment of parasitic

infestation in cattle for a minimum of 42 days which comprises

administering to said cattle a single dose of a long-acting injectable
formulation of claim 2.
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32. A method for the prevention or treatment of parasitic

infestation in cattle for a minimum of 42 days which comprises

administering to said cattle a single dose of a long-acting injectable

formulation of claim 21.

33. A method for treating or preventing insect infestation

for an extended period of time in a host in need thereof which comprises

parentally administering a single-dose of a long-acting injectable

formulation according to claim 10 to said host.

34. The method according to claim 33, wherein the

insects are fleas.

35. A method for treating or preventing insect infestation

for an extended period of time in a host in need thereof which comprises

parenterally administering a single-dose of a long-acting injectable

formulation according to claim 11 to said host.

36. The method according to claim 35 wherein the

injectable formulation as the therapeutic agent is imidacloprid or

fipronil and the insects are fleas.

37. A method for promoting growth in animals which

comprises administering a single does of a long-acting injectable

formulation according to claim 8 to said animal.

38. A method for treating inflammation, pain, or fever

for an extended period of time in a host in need thereof which comprises

administering a single-dose of a long-acting injectable formulation

according to claim 14 to a host in need thereof.

-25-
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PATENT

Attorney Docket No. 056291-5004-02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re PATENT APPLICATION of: Confirmation No. 1199

John R. EVANS et al.

Filed: October 15, 2008

)

)

)

)

Application No.: 12/285,887 ) Group Art Unit: 1617

)

) Examiner: Unassigned

)

)FOR: FORMULATION Date: June 4, 2009

SECOND INFORMATION DISCLOSURE STATEMENT

UNDER 37 C.F.R. § 1.97§b[

Applicants wish to specifically call to the Examiner’s attention in this continuing

application the same circumstances as detailed in the Second Information Disclosure Statements

filed September 13, 2002 and October 18, 2004 in lit applications, a copy of this is attached

hereto for convenience. Specifically, the attached Second Information Disclosure Statement

details circumstances regarding the controlled, confidential and non-commercial testing of

compositions falling Within the scope of the definition of “pharmaceutical formulation”, as used

in the present method of treatment claims, which was carried out in the United States more than

one year before the filing date of the parent application in preparation for and during the testing

(IND) phase of the regulatory review of such formulation by the FDA.

The present Information Disclosure Statement is being filed before the mailing date of a

first Office Action, and therefore no certification under 37 CFR §l.97(e) or fee under 37 CFR

§l.17(p) is required.

This Information Disclosure Statement is intended to be in full compliance with the rules,

but should the Examiner find any part of its required content to have been omitted, prompt notice

to that effect is earnestly solicited, along with additional time under Rule 97(f), to enable

Applicant to fully comply.

Consideration by the Examiner of the circumstances detailed in the attached document is

respectfiilly requested when taking up this continuing application for a first Action on the merits.

Except for issue fees payable under 37 C.F.R. §l.l8, the Commissioner is hereby

DB1/63065 165.1



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 157

Attorney Docket No.: 056291-5004-02

Application No.: 12/285,887

Page 2

authorized by this paper to charge any additional fees during the entire pendency of this

application including fees due under 37 C.F.R. §§l.16 and 1.17 which may be required,

including any required extension of time fees, or credit any overpayment to Deposit Account No.

50-0310. This paragraph is intended to be a CONSTRUCTIVE PETITION FOR

EXTENSION OF TIME in accordance with 37 C.F.R. §l.l36(a)(3).

Respectfully Submitted,

Morgan Lewis & Bockius LLP

Date: June 4, 2009 By: /Donald Bird/

Morgan Lewis & Bockius LLP Donald J. Bird

Customer No. 09629 Registration No. 25,323

1111 Pennsylvania Avenue, N.W. Tel. No.: (202) 739-5320

Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000

DB1/630651651



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 158

25

30

Z70635

FORMULATION

CROSS—l?EFERENCE TO RELATED APPLICATIONS

This a

No. l0/872.784 filed June 22 2004 which claims benefit ofU.S. Patent A

09/756.291. filed January 9, 2001 which claims the benefit of Great Britain Application No.

00088377 tiled A ril I2 7000 and Great Britain A lication No. 00003137 filed Janua

I0, 2000, all of which are ll‘lC()[p0I‘at€d herein by reference in their entireties.

lication is a Continuation A lication    

 

 lication ofco endin US. Patent A

lication No.  

    

BACKG ROUND OF THE INVENTION

Field ofthc lnvcntion

The invention relates to a novel sustained release pharmaceutical fonnulation adapted

for administration by injection containing the compound

70t-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-1,3,5(lO)—triene-3,17B-diol:—mei=e

 
Descri ition oflhe Related Art

' Oestrogen deprivation is fundamental to the treatment of many benign and malignant

diseases of the breast and reproductive tract. ln premenopausal women, this is achieved by

the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen withdrawal is to antagonise oestrogens with

antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER) present

- in the nuclei of oestrogen-responsive tissue. Conventional nonsteroidal antioestrogens, such

as tamoxifen, compete efficiently for ER binding but their effectiveness is often limited by the

partial agonism they display, which results in an incomplete blockade of oestrogen-mediated

activity (Furr and Jordan 1984, May and Westley 1987).

The potential for nonsteroidal antioestrogens to display agonistic properties prompted

the search for novel compounds that would bind ER with high affinity without activating any
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of the nonnal transcriptional honnone responses and consequent manifestations of oestrogens.

Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen-like

ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such

compounds are referred to as Estrogen Receptor—Downregulators (E.R.D.). The rationale for

the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989, -

Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 70. position,

provided the first examples of compounds devoid of oestrogcnic activity (Bowlcr ct al 1989).

One of these, 7a-[9-(4,4,5,5,5-pentafluoropentyl sulphinyl)nonyl]oestra-l ,3,5-(lO)triene-

3,1713-diol was selected for intensive study on the basis of its pure oestrogen antagonist

activity and significantly increased antioestrogenic potency over other available

antioestrogens. In vitro findings and early clinical experience with

70L-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-l,3-5(l0)-triene-3,17B-diol have

promotediinterest in the development of the drug as a therapeutic agent for oestrogen-

dependent indications such as breast cancer and certain benign gynaecological conditions.

7o.—[9-(4,4,5,5,5-Pentafluoropentylsulphiny1)nonyl]oestra—1,3—5(l 0)-triene—3, 1 7B—diol,

or ICI 182,780, has been allocated the international non-proprietary name fulvestrant, which is

used hereinafter. When referring to fulvestrant we include phamiaceutically-acceptable salts

thereof and any possible solvates of either thereof.

Fulvestrant binds to ER with an affinity similar to that of oestradiol and completely

blocks the growth stimulatory action of oestradiol on human breast cancer cells in vitro; it is

more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely

the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the

uterotrophic activity of tamoxifen.

Because fulvestrant has none of the oestrogen-like stimulatory activity that is

characteristic of clinically available antioestrogens such as tamoxifen or toremifene, it may

offer improved therapeutic activity characterised by more rapid, complete, or longer-lasting

tumour regression; a lower incidence or rate of development of resistance to treatment; and a
reduction of tumour invasiveness.

in intact adult rats, fulvestrant achieves maximum regression ofthe uterus at a dose

which does not adversely affect bone density or lead to increased gonadotrophin secretion. lf

also true in humans, these findings could be of extreme importance clinically. Reduced bone
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density limits the duration of oestrogen-ablative treatment for endometriosis. Fulvestrant does

not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and

other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

the blood-brain barrier.

European Patent Application No. 0 138 504 discloses that certain steroid derivatives

are effective antioestrogenic agents. The disclosure includes information relating to the

preparation of the steroid derivatives. In particular there is the disclosure within Example 35

of the compound 70:-[9—(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra;

l,3,5(l 0)-triene-3,1 7[3—diol, which compound is specifically named in Claim 4. It is also

disclosed that the compounds of that invention may be provided for use in the form of a

phannaceutical composition comprising a steroid derivative of the invention together with a

phannaceutically-acceptable diluent or carrier. lt is stated therein that the composition can be

in a fomi suitable for oral or parenteral administration.

Fulvestrant shows, along with other steroidal based compounds, certain physical

properties which make formulation of these compounds difficult. Fulvestrant is a particularly

lipophilic molecule, even when compared with other steroidal compounds, and its aqueous

solubility is extremely low at around 10 ngml" (this is an estimate from a water/solvent

mixture solute since measurements this low could not be achieved in a water only solute).

Currently there are a number of sustained release injectable steroidal formulations

which have been commercialised. Commonly these formulations use oil as a solvent and

wherein additional excipients may be present. Below in Table l are described a few

coinmercialised sustained release injectable fonnulations.

In the fonnulations within Table 1 a number of different oils are used to solubilise the

compound and additional excipients such as benzyl benzoate, benzyl alcohol and ethanol have

been used. Volumes of oil needed to solubilise the steroid active ingredient are low. Extended

release is achievable for periods from I to 8 weeks.



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 161

flue?N-_zoo?_£003_$_ou>»wwxmvoosflo_ooB_Vxoys_3.33mozomoa

_EN.5_EN.5_E:_E_E2_EN_EN5_

mm;mm;mm>X?..\..o.:.339as

_e_.o

zommNmmm
5.30.RZmmUm_£Um.~/NSumoo>.._O0:33.25ooomaumEuE<ma

3.:_%_>.6582_%_>.65mos52>.55ooo_oeouseem28E282_mE>.8532_%_>.5582oeou82528am?32oeoosea28:m<mumzom

U:wccozum:O_._N—._m_omm:o.mU:wccusumo8Em._u;._.xaEa._o:.rozwccozomnozaweo.,.:2OU

Be:cvmoomomomm_o_oeamu>_EuoEEoUF352cowoomomoinuwoomuwoi:omo€:<m.:C

Lemeomm_._EwEmLemeomm
mfimmeoommeommeowme?meommmeowmeoomLemeoommeoo_meoomeoomeom

mmoo

Booamoocoouomowomaxxomuxz2Eu_m>-a-E_o:oSommBmoamousomoomumoab.o§:oomoucunomwxnaxun_o_oeam_BmofinmcuoucohzmfioflozBmocnaoauzoeuomuwooaxxoevzrooaocaouvcsu:o_o.€:oZuEo_:o._Qmbmm_Eu:o_ooo._.-_o2_o§3m2._B852.»ucoooomowoi>xo._PAIuomocmxvsuzomuomumoa?o§:UHNOEMQDUu:o.2mo.mo._.Baoamoofiozoooomoomoh2o:o_EoE_.Eo:auzoooomoomuh2_eo_aoaozoouomoomuhEommfim

mzofiumozmm€5um:E$fiz_UZE.U<aUZOJnmm<ma=O-_29:.
Z<Z_m_><mo9.5mm-mzommpmmooya.:$Emmoz>o-o~zmm.~<dmE.m2OZmzmmomozooyfizfimmoouoeeoomoZOHDJOMEoo_zozfimzmm=2<z._.UDQO~Emno.KN



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 162

8.33N

.x.~29...\..N=\oN
_Em._wee.

.mm>$3..\..o~wemu

mm»..\&mgm:

29:829%mSoc382:.u..:=mwoEmm8uE_xo._nEn..van332.....\om33>2_m=:o:u_QH_mE>.85_o:n€ouEOE_o:ou_m_>N:un_uIONMBmowcuéznconHNmum
awEm

Avwo_vim2§28woa.§£U.E§E._,mzo5mo..8wo_.__._ew:5m~53.32-:z::.:3mn
aw$5.35:

Um_._EmEovBSo_m>Sumo.E::E._.mzm_o.__§_£_._EwEo~_o§Em_zmoofmmdo
32

mEuE<_mE>.652:32=owo.6:<MES.u=o_on:uC.Z<4Om<M<n_-m-.$85



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 163

Z70635 - 6 -

described which comprises 50mg of fulvestrant, 400mg of benzyl alcohol and sufficient castor

oil to bring the solution to a volume of 1 ml. Manufacture at a commercial scale ofa

fonnulation as described in US 5,183,814 will be complicated by the high alcohol

concentration. Therefore, there is a need to lower the alcohol concentration in fulvestrant

formulations whilst preventing precipitation of fulvestrant from the formulation.

SUMMARY OF THE INVENTION

The invention relates to a novel sustained release harmaceutical formulation ad:-1 ted  

for administration by injection containing the compound

9—‘4.4.5 5 5-ientatluoro entvlsul hin l non 'l oestra-l 3 5 l0 -triene-3 l7 -diol more   

solution in a ricinoleate vehicle which additionall com risesat least one alcohol and a non-  

aqueous ester solvent which is miscible in the ricinoleate vehicle.

BRIEF DESCRIPTION OF THE DRAWING

Fioure 1' shows the release rofile in viva of the four formulations from the second art 

of Table 4 below and shows the effect ofthe fixed oil com oncnt on fulvestrant lasma   

profile over live days following intramuscular administration in rabbits.

DETAILED DESCRIPTION OF THE INVENTION

Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY

(mgml" at 25°C)

Water 0.001

Arachis oil 0.45

Sesame oil 0.58

Castor oil 20

Miglyol 810 _ 3.06
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Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6.15

lsopropyl myristate 0.80

Span 85 (surfactant) 3.79

Ethanol >200

Benzyl Alcohol >200

As can be seen fulvestrant is significantly more soluble in castor oil than any of the

other oils tested. The greater solvating ability of castor oil for steroidal compounds is known

and is attributed to the high number of hydroxy groups of ricinoleic acid, which is the major

constituent ofthe fatty acids within the triglycerides present in castor oil - see (Riffl<in et.al. J.

Phami. Sci., (1964), 53, 891).

However, even when using the best oil based solvent, castor oil, we have found that it

is not possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high

enough concentration to dose a patient in a low volume injection and achieve a therapeutically

significant release rate. To achieve a therapeutically significant release rate the amount of

fulvestrant needed would require the formulation volume to be large, at least 10 ml. This

requires the doctor to inject an excessively large volume of formulation to administer a dose

significantly high enough for human therapy.

Currently guidelines recommend that no more than 5m1s of liquid is injected

intramuscularly in a single injection. Pharmacologically active doses required for a 1 month

long acting depot fonnulation of fulvestrant is around 250mg. Therefore, when dissolved in

just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

The addition of organic solvents in which fulvestrant is freely soluble, and which are

miscible with castor oil, may be used, such as an alcohol. With the addition ofhigh

concentrations of an alcohol concentrations of>50mgml" of fulvestrant in a castor oil

formulation is achievable, thereby giving an injection volumes of <5ml - see Table 3 below.

We have surprisingly found that the introduction of a non-aqueous ester solvent which is

miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant into

a concentration of at least 50 mgml" - see Table 3 below. The finding is surprising since the

solubility of fulvestrant in non-aqueous ester solvents - see Table 2 above - is significantly
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lower than the solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also lower

in non-aqueous ester solvents than is the solubility of fulvestrant in castor oil.

Therefore, we present as a feature of the invention a pharmaceutical formulation

comprising fulvestrant (preferably fulvestrant is present at 3-1 O%w/v, 4-9%w/v, 4-8%w/v,

4-7%w/v, 4-6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a

pharrnaceutically acceptable non-aqueous ester solvent, and a pharrnaceutically acceptable

alcohol wherein the forrnulationlis adapted for intramuscular administration and attaining a

therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

Another feature of the invention is a pharmaceutical formulation comprising

fulvestrant in which the formulation is adapted for intra-muscular injection "into a human and

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a phamiaceutical fonnulation adapted for

intra-muscular injection comprising fulvestrant, 30% or less weight ofa phannaceutically-

acceptable alcohol per volume of fomiulation, at least 1% weight of a pharrnaceutically-

acceptable non-aqueous ester solvent miscible in a ricinoleate vehicle per volume of

formulation and a sufficient amount ofa ricinoleate vehicle so as to prepare a formulation

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks. i

Further features of the invention include a pharmaceutical formulation adapted for

intra-muscular injection comprising fulvestrant; 35% (preferably 30% and ideally 25%) or less

weight of a pharmaceutically-acceptable alcohol per volume of fonnulation, at least 1%

(preferably at least 5% or ideally 10%) weight of a pharmaceutically-acceptable non-aqueous‘

ester solvent miscible within a ricinoleate vehicle per volume of formulation and a sufficient

amount ofa ricinoleate vehicle so as to prepare a fonnulation of at least 45mgml" of

fulvestrant.

For the avoidance of any doubt when using the term % weight per volume of

fonnulation for the constituents ofthe fonnulation we mean that within a unit volume ofthe

formulation a certain percentage of the constituent by weight will be present, for example a

1% weight per volume formulation will contain within a 100ml volume of formulation lg of

the constituent. By way of further illustration
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% of x by weight per volume of formulation weight of x in lml of formulation A

 
Preferred pharmaceutical fonnulations of the invention are as described above

wherein:

1. The total volume of the formulation is 6m1, or less, and the concentration of

fulvestrant is at least 45mgml" .

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total

volume of the formulation is 6ml, or less.

3. The total amount of fulvestrant in the formulation is 250mg and the total volume of

the fonnulation is 5-5.25ml. A

It is appreciated that in the formulation an excess of formulation may be included to

allow the attendant physician or care giver to be able to deliver the required dose. Therefore,

when a 5m1 dose is required it would be appreciated that an excess of up to 0.25m1, preferably

up to 0.15ml will also be present in the formulation. Typically the formulation will be

presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit

dosage of the formulation as described herein, these being further features of the invention.

Preferred concentrations of a pharrnaceutically-acceptabIe alcohol present in any of the

above formulations are; at least 3%w/v, at least 5%w/v, at least 7%w/v, at least 10% w/v, at

least 11% w/v, at least 12% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and,

preferably, at least 16% w/v. Preferred maximal concentrations of phannaceutically-

acceptable alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20%

w/v or less.. Preferred ranges of pharmaceutically-acceptable alcohol present in any of the

above formulations are selected from any minimum or maximum value described above and

preferably are; 3-35%w/v, 4—35%w/v, 5-35%w/v, 5-32%w/v, 7-32%w/v, 10-30%w/v, 12-

28%w/v, l5—25%w/v, 17-23%w/v, l8—22%w/v and ideally 19-2l%w/v.



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 167

10

15

20

25

30

Z70635 - 10 -

The phamiaceutically-acceptable alcohol may consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred phannaceutically-

acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of

both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the

formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v

ethanol and 10% w/v benzyl alcohol.

The phannaceutically-acceptable non-aqueous ester solvent may consist of one or a

mixture of two or more pharmaceutically-acceptable non-aqueous ester solvents, preferably

just one. A preferred pharmaceutically-acceptable non-aqueous ester solvent for parenteral

administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl

palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion

of at least 30% weight per volume of the formulation, ideally at least 40% or at least 50%

weight per volume of formulation.

It will be understood by the skilled person that the phannaceutically—acceptab1e

alcohol will be of a quality such that it will meet pharrnacopoeial standards (such as are

described in the US, British, European and Japanese pharmacopoeias) and as such will contain

some water and possibly other organic solvents, for example ethanol in the US Pharmacopeia

contains not less than 94.9% by volume and not more than -96.0% by volume of ethanol when ‘

measured at l5.56°C. Dehydrated alcohol in the US Pharmacopeia contains not less than

99.5% ethanol by volume whenimeasured at l5.56°C.

Preferred concentrations of the pharmaceutically-acceptable non-aqueous ester solvent

present in any of the above formulations are; at least 5% w/v, at least 8% w/v, at least 10%

w/v, at least 1 1% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least 16% w/v,

at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v. Preferred maximal

concentrations of the pharmaceutically-acceptable non-aqueous ester solvent are; 60% w/v or

less, 50%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and

25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically-

acceptable non-aqueous ester solvent present in any of the above formulations are selected

from any minimum or maximum value described above and preferably are; 5—60%w/v, 7-

55%w/v, 8-50%w/v, 10-50%w/v, 10-45%w/V, 10-40%w/v, 10-35%w/v, 10-30%w/V, l0-
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25°/oV’V/V, l2—25%w/v, 12-22%w/V, l2-20%w/v, 12-l8%w/v, 13-l7%w/v and ideally 14-

l6°/ow/v. Preferably the ester solvent is benzyl benzoate, most preferably at about l5%w/v.

It will be understood by the skilled person that the phamiaceutically-acceptable non-

aqueous ester solvent will be of a quality that it will meet phannacopoeial standards (such as

5 described in the US, British, European and Japanese phannacopoeias).

Preferred combinations of pharmaceutically-acceptable alcohol and pharmaceutically-

acceptable non-aqueous ester solvent in the formulation are set out below:

Pharmaceutically-acceptable Pharmaceutically-acceptable non-aqueous

alcohol(°/ow/v) ester (°/ow/v)

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

21.

ethanol and benzyl alcohol, most benzyl benzoate, most preferably at about 15%

preferably each at about 10%

10 By the use of the term ricinoleate vehicle we mean an oil which has as a proportion (at

least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 95% w/V) ofits composition as

triglycerides of ricinoleic acid. The ricinoleate vehicle may be a synthetic oil or conveniently

is castor oil, ideally of pharmacopoeial standards, as described above.

We have surprisingly found that the above fomiulations of the invention provide, after

15 intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

This finding is indeed surprising for the following reasons.
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l. » Previously tested by the applicants have been intra-muscular injections of fulvestrant

in the fonn of an aqueous suspension. We have found extensive local tissue irritation at the

injection site as well as a poor release profile. It is believed that the tissue

irritation/inflammation was due to the presence of fulvestrant in the form of solid particles.

The release profile appeared to be determined by the extent of inflammation/irritation present

at the injection site and this was variable and difficult to control. Also the fulvestrant release

rate was not sufficiently high to be clinically significant.

2. Our findings from studies using MC labelled benzyl alcohol show that it dissipates

rapidly from the injection site and is removed from the body within 24 hours of

administration. I

It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site. 5

It is known that benzyl benzoate is metabolised by conjugation to glycine to form

hippuric acid by the human liver and excreted into the urine - Martindale: The Extra

Pharmacopoeia 32"d edition page l 103, and, therefore, it is unlikely that benzyl benzoate,

when used, ispresent at the injection site during the whole of the extended release period.

We have found that despite the rapid elimination of the additional solubilising

excipients, i.e. the alcohol and pharmaceutically-acceptable non-aqueous ester solvent, from

the formulation vehicle and the site ofinjection after injection of the formulation, extended

release at therapeutically significant levels of fulvestrant over an extended period can still

achieved by the formulation of the invention.

' By use of the term “therapeutically significant levels” we mean that blood plasma

concentrations of at least 2.5 ngml", ideally at least 3 ngml", at least 8.5 ngml", and up to 12

ngml" of fiilvestrant are achieved in the patient. Preferably blood plasma levels should be less

than 15 ngml".

By use of the term “extended release” we mean at least two weeks, at least three

weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In a

preferred feature extended release is achieved for 36 days. Preferably extended release of

fulvestrant is for at least 2- 5 weeks and more preferably for the following periods (weeks)

2.5-5, 2.5-4, 3-4, 35-4 and most preferably for at least about 4 weeks.
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It will be understood that the attendant physician may wish to administer the

intramuscular injection as a divided dose, i.e. a Sml formulation is sequentially administered

in two separate injections of 2.5ml, this is a further feature of the invention

Simply solubilising fulvestrant in an oil based liquid fonnulation is not predictive ofa

5 good release profile or lack of precipitation of drug after injection at the injection site.

Table 3 shows the solubility of fulvestrant in a castor oil vehicle additionally

containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results

clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,

despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or castor

10 oil.
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The following Table 4 shows the solubility of fulvestrant in a range ofoil based

fonnulations which contain the same amounts of alcohol and benzyl benzoate but in which the

oil is changed. The data also shows solubility of Fulvestrant after removal of the alcohols.

Table 4

Solubility comparisons of fulvestrant in oil based formulations with and without
alcohols

 

Fulvestrant Solubility mg ml" @ 25°C

Formulation ("1 Complete vehicle Vehicle minus alcohols

Castor oil based 81.2 12.6

Miglyol 812-N based 86.8 1.7

Sesame seed/Castor oil (1:1) based 70.1 4.4

Sesame seed oil based 45.7 0.7

Arachis oil based 40.2 < 0.2

(3) Complete Vehicle Fomiulations comprised ethanol [96%](l0%). benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil. Excess fulvestrant was added to each solvent mixture and solubility
dctennined.

Effect of formulation on precipitation of fulvestrant at the injection site

Days

. Formulation 3 2 3 4 7 10 30 51

Formulation Fl 0 0 0 i 0 0 0 0
castor oil based '

Formulation F2 ++ b 4-H‘ 4-H" 'H'+ 4-H‘ -H- 0

Miglyol 812-N based

Fonnulation F3 + C ++ ++ 'H'+ ++ + +
sesame seed oil/castor
oil based

0. + . ++. +++ = Degree ofprecipitation (None detected. Mild. Moderate. Severe)

" Fonnulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil.

" Mainly large needle shaped crystals
'‘ Small needles and/or sheafs ofcrystals
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Precipitation of fulvestrant and the release profile was detemiined with the above

formulations in an in vivo rabbit study.

Figure 1 shows the release profile in viva of the four formulations from the second part

of Table 4 and shows the effect of the fixed oil component on fulvestrant plasma profile over

five days following intramuscular administration in rabbits (data normalised to 50mg per 3kg;

mean given; number of animals per timepoint = 8, plasma samples assayed for fulvestrant

content using lc-ms/ms detection following solvent extraction). As _can be seen the castor oil

formulation showed a particularly even release profile with no evidence ofprecipitation of

fulvestrant at the injection site.

Therefore we present as a further feature of the invention an extended release

phannaceutical fonnulation adapted for intramuscular injection comprising fulvestrant; 35%

(preferably 30% or ideally 25%) or less weight of a pharmaceutically-acceptable alcohol per

volume of fonnulation, at least l% (preferably at least 5% or ideally 10%) weight ofa

pharmaceutically-acceptablenon-aqueous ester solvent miscible in a ricinoleate vehicle per

volume of fonnulation and sufficient amount of a ricinoleate vehicle, taking into account the

addition of any further optional pharmaceutic_ally-acceptable excipients, so as to prepare a

formulation of at least 45mgml" of fulvestrant.

A further feature of the invention is a pharmaceutical formulation adapted for

intramuscular injection, as defined above, for use in medical therapy.

A further feature of the invention is a method of treating a benign or malignant

diseases of the breast or reproductive tract, preferably treating breast cancer, by administration

to a human in need of such treatment by intramuscular injection an extended release

ricinoleate vehicle based pharmaceutical formulation comprising at least 45mgml" of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a pharmaceutically-

acceptable alcohol per volume of fomiulation, at least I% (preferably at least 5% or ideally

l0%) weight of a pharmaceutically-acceptable non-aqueous ester solvent miscible in a

ricinoleate vehicle per volume of formulation.

Preferably 5ml of the intramuscular injection is administered.

A further feature of the invention is use of fulvestrant in the preparation of a

pharmaceutical formulation as describe hereinabove, for the treatment of a benign or

malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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Additional excipients commonly used in the fomiulation field including, for example,

an antioxidant preservative, a colorant or a surfactant may be used. A preferred optional

excipient is a surfactant.

As described above fulvestrant is useful in the treatment of oestrogen-dependent

indications such as breast cancer and gynaecological conditions, such as endometriosis.

In addition to fulvestrant another similar type of molecule is currently under clinical

investigation. SH-646 (l lB-fluoro- 70.-(14,14,15,l5,l5-pentafluoro-6-

methyl-llO-thia-6-azapentadecyl)estra-1,3,5(l0)-triene-3,]7B-diol) is also putatively a

compound with the same mode of action as fulvestrant and has a very similar chemical

structure. It is believed that the compound will also share with fulvestrant similar physical

properties and therefore the current invention will also have application with this compound.

A further feature of the invention is a phannaceutical fonnulation adapted for

intra—muscular injection comprising 11[3-fluoro- 7ot-(14,l4,l5,l5,l5-pentafluoro—6-

methyl-lO-thia-6-azapentadecyl)estra-1,3,5(l0)-triene§3,l7B-diol; 35% or less weight ofa

phannaceutically-acceptable alcohol per volume of formulation, at least 1°/o weight of a

pharrnaceutically-acceptable non-aqueous ester solvent miscible within a ricinoleate vehicle ’

per volume of fonnulation and a sufficient amount of a ricinoleate vehicle so as to prepare a

formulation of at least 45mgml" of l lB-fluoro- 7ot-(l4,l4,15,l5,l5-pentafluoro-6-

methyl-l0-thia-6-azapentadecyl)estra-1 ,3,5( l0)—triene-3,17B-diol.

Further features of the invention are those as described above but in which SH-646 is

substituted for fulvestrant.

Formulation Example

Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely

dissolved. Benzyl benzoate is added and the solution is made to final weight with castor oil

and stirred, (for convenience weight is used rather than volume by using the weight to volume

ratio). The bulk solution is overlaid with Nitrogen. The solution is sterilised by filtration

using one or two filters of O.2um porosity. The sterile filtrate is kept under a nitrogen overlay

as it is filled under aseptic conditions into washed and depyrogenised, sterile primary

containers, for example vials or pre-filled syringes. An overage is included in the primary
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pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

nitrogen, before aseptically sealing.

See also processflow diagram below

Quantities of each component of the -formulation is chosen according to the required

formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

10% weight per volume of benzyl alcohol

10% weight per volume of ethanol

l5% weight per volume of benzyl benzoate

250mg of fulvcstrant for each 5ml of finished formulation

and the remaining amount as castor oil
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components ‘process

Fulvestranl STAGE I: DISSOLUTION OF

Alcohol _ > ACTIVE AGENT

Benzyl Benzoate ———) STAGE 21 MIX

STAGE 3: MAKE TO

—’ wenom

STAGE 4: STERILE FILTRATION

(0.2um)
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILE (0.2pm)
IN-LINE FILTRATION

Benzyl Alcohol 

STAGt6: ASEPTIC FILLING,
AND STOPPERING

STAGi7: VISUAL
INSPECTION
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Claims

I. A pharmaceutical formulation adapted for intra-muscular injection comprising

fulvestrant, 30% or less weight ofa pharmaceutically-acceptable alcohol per volume of

fonnulation, at least 1% weight of a pharmaceutically-acceptable non-aqueous ester solvent

miscible in a ricinoleate vehicle per volume of fonnulation and a sufficient amount of a

ricinoleate vehicle so as to prepare a formulation which is capable after injection of attaining a

therapeutically significant blood plasma fulvestrant concentration of at least 2.5ngml" for at

least 2 weeks.

2. A phannaceutical formulation as claimed in claim 1 wherein the blood plasma

fulvestrant concentration is attained for at least 4 weeks.

3. A pharmaceutical formulation as claimed in claim 1 wherein the blood plasma

fulvestrant concentration’ is attained for 2 to 5 weeks.

4. A pharmaceutical formulation adapted for intra-muscular injection comprising

fulvestrant, 30% or less weight of a phamiaceutically-acceptable alcohol per volume of

fonnulation, at least 1% weight of a pharmaceutically-acceptable non-aqueous ester solvent

miscible in a ricinoleate vehicle per volume of fonnulation and a sufficient amount ofa

ricinoleate vehicle so as to prepare a fonnulation of at least 45mgml" of fulvestrant.

5. A pharmaceutical formulation as claimed in claim I to 4 which contains 25% w/v- or

less ofa phamiaceutically—acceptable alcohol.

6. A pharmaceutical formulation as claimed in claim 5 which contains 20% w/v or less of

a pharmaceutically—aceeptable alcohol.

7. A pharmaceutical formulation as claimed in any claim from 1 to 6 which contains 60%

w/v or less of a phamiaceutically-acceptable non-aqueous ester solvent.

8. A phannaceutical formulation as claimed in claim 7 which contains 50%w/v or less of

a phamiaceutically-acceptable non-aqueous ester solvent .
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9. A pharmaceutical fonnulation as claimed in claim 7 which contains 45% w/v or less of

a phannaceutically—acceptable non-aqueous ester solvent.

10. A pharmaceutical formulation as claimed in claim 7 which contains 40% w/v or less of

a phannaceutically-acceptable non-aqueous ester solvent.

l l. A pharmaceutical formulation as claimed in claim 7 which contains 35% w/v or less

of a pharmaceutically-acceptable non-aqueous ester solvent.

12. A phannaceutical formulation as claimed in claim 7 which contains 30% w/v or less

of a phannaceutically-acceptable non-aqueous ester solvent.

l3. A pharmaceutical formulation as claimed in claim 7 which contains 25% w/v or less

of a phannaceutically-acceptable non-aqueous ester solvent.

14. A pharmaceutical formulation as claimed in any claim from 1 to 13 wherein the

pharmaceutically-acceptable alcohol is a mixture of ethanol and benzyl alcohol.

IS. A pharmaceutical formulation as claimed in any claim from 1 to 14 wherein the

phamiaceutically-acceptable non-aqueous ester solvent is selected from benzyl benzoate, ethyl

oleate, isopropyl myristate, isopropyl palmitate or a mixture of any thereof.

A pharmaceutical formulation as claimed in any claim from I to 15 wherein the

phannaceutically-acceptable non-aqueous ester solvent is benzyl benzoate.

17. A pharmaceutical formulation as claimed in any claim from_ 1 to 16 wherein the total

volume of the fonnulation is 6ml, or less, and the concentration of fulvestrant is at least

45mgml"l .
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l8. A phannaceutical fonnulation as claimed in any claim from l to 13 wherein the total

amount of fulvestrant in the formulation is 250mg, or more, and the total volume ofthe

formulation is 6ml, or less.

19. A pharmaceutical formulation as claimed in claim 18 wherein the total amount of H

fulvestrant in the formulation is 250mg and the total volume of the formulation is 5 to 5.25m].

20. A pharmaceutical formulation as claimed in any of claims 1-19 wherein the

phannaceutically-acceptable alcohol is a mixture of 10% weight of ethanol per volume of

fonnulation, l0% weight of benzyl alcohol per volume of formulation and 15% weight of

benzyl benzoate per volume of formulation and the ricinoleate vehicle is castor oil.

21. A method of treating a benign or malignant diseases of the breast or reproductive tract

by administration to a human in need of such treatment by intramuscular a pharmaceutical

fomiulation as claimed in claims 1 to 19.

22. A method as claimed in claim 21 for treating breast cancer.

23. A syringe or vial containing a pharmaceutical fomiulation as defined in claim 20.
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ABSTRACT OF THE DISCLOSURE

The invention relates to a novel sustained release phannaceutical formulation adapted '

for administration by injection containing the compound

7a-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-l,3,5(l0)-triene-3,17[3-diol, more

particularly to a formulation adapted for administration by injection containing the compound

7oL-[9-(4,4,5,5,5-pentafluoropentylsulphinyl)nonyl]oestra-l ,3,5(l O)-triene-3,1 7B-diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non- l

aqueous ester solvent which is miscible in the ricinoleate vehicle.
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PATENT APPLICATION FEE DETERMINATION RECORD APP"°3“°“ °’ D°°keI Number F"i“9 Date
Substitute for Form PTO-875 12/285,887 10/ 15/2008 I:I To be Mailed

APPLICATION AS FILED — PART I OTHER THAN

(Column 1) sivi/.\I_I_ ENTITY |:| OR SMALL ENTITY

FOR RATE (:3) FEE (:5) RATE (:5) FEE ($)

El BASIC FEE N,A37CFR1.16a, b ,or c

III SEARCH FEE37CFR’I.’I6k, i,or m

El EXAMINATION FEE(37 CFR1.16( ), (p), or (q))

N/A

N/A

N/A

If the specification and drawings exceed 100
h t f th I" t' ' f d

is$‘§5%‘E$‘I32‘i3is§iZI?“;Iii;§’?o?':§cfi“ "9
(37 CFR 1'16(s)) additional 50 sheets or fraction thereof. See

35 U.S.C. 41 a 1 G and 37 CFR 1.16 s.

I:I MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR1.16(j))
* If the difference in column 1 is less than zero, enter “0“ in column 2.

APPLICATION AS AMENDED — PART II

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL

1 0/1 5/2008 AFTER PREVIOUSLY FEE ($)AMENDMENT PAID FOR

13:?‘ *23 Minus
'2;‘:*;:“.‘?f6"I Minus

I:I Application Size Fee (37 CFR 1.16(s))

ADDITIONAL

RATE ($) FEE ($)

$52:

$220:AMENDMENT
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL

06/04/2009 AFTER PREVIOUSLY FEE ($) FEE ($)AMENDMENT PAID FOR

Total (37 CFR
1.16i * 23
Independent -
37cFR1.16h M'””S

I:I Application Size Fee (37 CFR 1.16(s))

Minus

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

AMENDMENT
* If the entry in column 1 is less than the entry in column 2, write “0“ in column 3. Legal Instrument Examiner.
** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 20, enter “20“. /HELENA PAY-|-ON/ I
*** If the “Highest Number Previously Paid For“ IN THIS SPACE is less than 3, enter
The “Highest Number Previously Paid For“ (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and Select option 2.
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Rdjustm nt date: 06/10/2009 HTEKLEHI
08/05/2(09 INTEFSH 00000215 500310 12285887
05 FC:1i 01 440.00 CR

 

 
Title of Invention:

1
—  

 
  
 

Filing Date: 15-OCT-2008

Application Type: _ Utility undenas USC 11 1(a) .

Payment information:

 
The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

 

  

 

 

 
  

  
  
 

  

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)  
 Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 

Formulation

Receipt Date: 04-JUN-2009
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

A1exa1idria,V'i1'gima 223134450WvWv.uspto.goV

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

23 212/285,887 10/15/2008 1617 2754 056291—5004—02

 
CONFIRMATION NO. 1199

9629 UPDATED FILING RECEIPT
MORGAN LEWIS & BOCKIUS LLP

ml Pemmsvtvmm Avewue Nw IlllllllllllIllflmlllillilyllllIllliglllllllllllllllllll
WASHINGTON, DC 20004

Date Mailed: 06/17/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
John R. Evans, Macclesfield, UNITED KINGDOM;

Rosalind U. Grundy, Macclesfield, UNITED KINGDOM;

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a CON of 10/872,784 06/22/2004 PAT 7,456,160

Foreign Applications
UNITED KINGDOM 0008837.7 04/12/2000

UNITED KINGDOM 0000313.7 01/10/2000

If Required, Foreign Filing License Granted: 11/03/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/285,887

Projected Publication Date: 09/24/2009

Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

Formulation

Preliminary Class

514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT—member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self—help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the U.S. Government hotline at 1—866—999—HALT (1—866—999—4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "lF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

page 2 of 3
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF‘ COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Virglrua 223134450WwW.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
12/285,887 10/15/2008 John R. Evans 056291-5004-02

CONFIRMATION NO. 1199

9629 WITHDRAWAL NOTICE

MORGAN LEWIS & BOCKIUS LLP

1111 PENNSYLVANIA AVENUE NW 1111 1||111I11||1111w11111[11[[11111M1111|1||111||11||111||1
WASHINGTON, DC 20004

Date Mailed: 08/03/2009

Letter Regarding a New Notice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on

11/04/2008. The time period for reply runs from the mail date of the new notice. Within the time period

for reply, applicant is required to file a reply in compliance with the requirements set forth in the new

notice to avoid abandonment of the application.

Registered users of EFS—Web may alternatively submit their reply to this notice via EFS—Web.

http s ://sportal .uspto . gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS—Web please call the USPTO Electronic Business Center at

1-866-217-9197 or visit our website at http://www.uspto.gov/ebc.

If the reply is not filed electronically via EFS—Web, the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to

revive under 37 CFR 1.137, the status of the application has been returned to pending status.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or
1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF‘ COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Virglrua 223134450WwW.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
12/285,887 10/15/2008 John R. Evans 056291-5004-02

CONFIRMATION NO. 1199

9629 WITHDRAWAL NOTICE

MORGAN LEWIS & BOCKIUS LLP

1111 PENNSYLVANIA AVENUE NW 1:1111111I11II1111m1u11,u11qg1y11uIQWLIIIIIIIIIII111111111
WASHINGTON, DC 20004

Date Mailed: 08/03/2009

Letter Regarding a New Notice and/or the Status of the Application

If a new notice or Filing Receipt is enclosed, applicant may disregard the previous notice mailed on

06/17/2009. The time period for reply runs from the mail date of the new notice. Within the time period

for reply, applicant is required to file a reply in compliance with the requirements set forth in the new

notice to avoid abandonment of the application.

Registered users of EFS—Web may alternatively submit their reply to this notice via EFS—Web.

http s ://sportal .uspto . gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS—Web please call the USPTO Electronic Business Center at

1-866-217-9197 or visit our website at http://www.uspto.gov/ebc.

If the reply is not filed electronically via EFS—Web, the reply must be accompanied by a copy of
the new notice.

If the Office previously granted a petition to withdraw the holding of abandonment or a petition to

revive under 37 CFR 1.137, the status of the application has been returned to pending status.

/tnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or
1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

A1exa1idria,V'i1'gima 223134450WWVl.'.llSpt0.g0V

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS

 
12/285,887 10/15/2008 1617 2754 056291—5004—02 23 2

CONFIRMATION NO. 1199

9629 FILING RECEIPT
MORGAN LEWIS & BOCKIUS LLP

ml Pammsvtvmm Avewue Nw liililllllilliilflmillillilglllIIIIIIIIIIillililiiillll
WASHINGTON, DC 20004

Date Mailed: 08/03/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
John R. Evans, Macclesfield, UNITED KINGDOM;

Rosalind U. Grundy, Macclesfield, UNITED KINGDOM;

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application is a CON of 10/872,784 06/22/2004 PAT 7,456,160

Foreign Applications
UNITED KINGDOM 0008837.7 04/12/2000

UNITED KINGDOM 0000313.7 01/10/2000

If Required, Foreign Filing License Granted: 11/03/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 12/285,887

Projected Publication Date: None.

Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

Formulation

Preliminary Class

514

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT—member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self—help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the U.S. Government hotline at 1—866—999—HALT (1—866—999—4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "lF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF‘ COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

A1exm1drIa,V'i1'g1ma 223134450WWVl.'.1lSpt0.g0V

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
12/285,887 10/15/2008 John R. Evans 056291-5004-02

CONFIRMATION NO. 1199

9629 FORMALITIES LETTER

MORGAN LEWIS & BOCKIUS LLP

1111 PENNSYLVANIA AVENUE NW llllllllllllllllllllllllllfllmlllllllllyllllylwllllllllllllllllllllllllll
WASHINGTON, DC 20004

Date Mailed: 08/03/2009

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since

it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS

from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be

obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

- A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The substitute

specification must be submitted with markings and be accompanied by a clean version (without markings) as

set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37

CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be

scanned or properly stored because:

- The specification contains drawings or flow diagrams (37 CFR 1.58(a)) on page(s) 19. Drawings or flow

diagrams cannot be embedded in the specification and should be submitted separately in accordance

with 37 CFR 1.84. (Both a substitute specification in compliance with 37 CFR 1.125 and new drawings in

compliance with 37 CFR 1.84 and 1.121 (d) are required).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required

application size fee.

page 1 of 2
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.

https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/tnguycn/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571)272-4200, or 1-888-786-0101
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PATENT

Attorney Docket No. 056291-5004-02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re PATENT APPLICATION of: Confirmation No. 1199

John R. EVANS et al.

Filed: October 15, 2008

)

)

)

)

Application No.: 12/285,887 ) Group Art Unit: 1617

)

) Prior Examiner: Unassigned

)

)FOR: FORMULATION Date: March 3, 2010

STATEMENT ACCOMPANYING SUBSTITUTE SPECIFICATION

In response to the Notice to File Corrected Application Papers, attached are a clean copy

and a marked up copy of the second substitute specification in which the flow diagram on page

19 has been removed and resubmitted as Figure 2. The attached copies of the substitute

specification do not include prohibited new matter. In particular, referring to the “marked up”

copy:

0 At page 19, the flow diagram was deleted to create a new formal Figure 2.

0 At page 6, "Brief Description" of the new Figure 2 was inserted.

0 At page 18, the "below" reference was changed to refer to "Figure 2."

0 Figure l was modified to designate "1/2" at the top

If there are any additional fees due in connection with the filing of this response, please

charge the fees to our Deposit Account No. 50-0310. If a fee is required for an extension of time

under 37 C.F.R. §l.l36 not accounted for above, such an extension is requested and the fee

should also be charged to our Deposit Account.

Respectfully Submitted,

Morgan Lewis & Bockius LLP

Date: March 3, 2010 By: /Donald Bird/

Morgan Lewis & Bockius LLP Donald J. Bird

Customer No. 09629 Registration No.25,323

ll ll Pennsylvania Avenue, N.W. Tel. No.: (202) 739-5320

Washington, D.C. 20004 Fax No.: (202) 739-3001
Tel. No.: 202-739-3000

DB1/630639581
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—O—F1 Formulation F (Castor oil)

— -A — F2 Miglyol 312-N

- - O - -F3 Castorlsesame oil 1:1
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Figure 1
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2/2

FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components

Fulvestrant
Alcohol

Benzyl Alcohol

Benzyl Benzoate

M 
Process

STAGE 1: DISSOLUTION OF
ACTIVE AGENT

I
STAGE 2: MIX

I
STAGE 3: MAKE TO
WEIGHT

I
STAGE 4: STERILE FILTRATION

(0.2 pm)
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILE (0.2 pm)
IN-LINE FILTRATION

STAGi6: ASEPTIC FILLING,
AND STOPPERING

STAG?.7: VISUAL
INSPECTION

Figure 2
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FORMULATION

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a Continuation Application of copending U.S. Patent Application

No. 10/872,784, filed June 22, 2004, which claims benefit of U.S. Patent Application No.

09/756,291, filed January 9, 2001 which claims the benefit of Great Britain Application No.

000883 7.7 filed April 12, 2000 and Great Britain Application No. 0000313.7, filed January

10, 2000, all of which are incorporated herein by reference in their entireties.

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra— 1 ,3 ,5(10)—triene—3,17[3—diol.

Description of the Related Art

Oestrogen deprivation is fundamental to the treatment of many benign and malignant

diseases of the breast and reproductive tract. In premenopausal women, this is achieved by

the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen Withdrawal is to antagonise oestrogens with

antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER)

present in the nuclei of oestrogen—responsive tissue. Conventional nonsteroidal

antioestrogens, such as tamoxifen, compete efficiently for ER binding but their effectiveness

is often limited by the partial agonism they display, which results in an incomplete blockade

of oestrogen—mediated activity (Furr and Jordan 1984, May and Westley 1987).

The potential for nonsteroidal antioestrogens to display agonistic properties prompted

the search for novel compounds that would bind ER with high affinity Without activating any

of the normal transcriptional hormone responses and consequent manifestations of oestrogens.

Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen—like

ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such

compounds are referred to as Estrogen Receptor—Downregulators (E.R.D.). The rationale for



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 205

10

15

20

25

30

Z70635

the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989,

Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 7ot position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

One of these, 7ot—[9—(4,4,5,5,5—pentafluoropentyl sulphinyl)nonyl]oestra—l,3,5—(l0)triene—

3,l7[3—diol was selected for intensive study on the basis of its pure oestrogen antagonist

activity and significantly increased antioestrogenic potency over other available

antioestrogens. In vitro findings and early clinical experience with

7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra— 1 ,3 —5(l0)—triene—3 , 1 7[3—diol have

promoted interest in the development of the drug as a therapeutic agent for oestrogen-

dependent indications such as breast cancer and certain benign gynaecological conditions.

7oL— [9—(4,4,5 ,5 ,5—Pentafluoropentylsulphinyl)nonyl]oestra— 1,3 -5 ( 1 0)—triene—3 , l 7 B—diol,

or ICI 182,780, has been allocated the international non—proprietary name fulvestrant, which

is used hereinafter. When referring to fulvestrant we include pharmaceutically—acceptable

salts thereof and any possible solvates of either thereof.

Fulvestrant binds to ER with a11 affinity similar to that of oestradiol and completely

blocks the growth stimulatory action of ocstradiol on human brcast canccr cclls in vitro; it is

more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely

the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the

uterotrophic activity of tamoxifen.

Because fulvestrant has none of the oestrogen—like stimulatory activity that is

characteristic of clinically available antioestrogens such as tamoxifen or toremifene, it may

offer improved therapeutic activity characterised by more rapid, complete, or longer—lasting

tumour regression; a lower incidence or rate of development of resistance to treatment; and a

reduction of tumour invasiveness.

In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose

which does not adversely affect bone density or lead to increased gonadotrophin secretion. If

also true in humans, these findings could be of extreme importance clinically. Reduced bone

density limits the duration of oestrogen—ablative treatment for endometriosis. Fulvestrant does

not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and

other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

the blood—brain barrier.
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European Patent Application No. 0 138 504 discloses that certain steroid derivatives

are effective antioestrogenic agents. The disclosure includes information relating to the

preparation of the steroid derivatives. In particular there is the disclosure within Example 35

of the compound 7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—

l,3,5(l0)—triene—3,l7[3—diol, which compound is specifically named in Claim 4. It is also

disclosed that the compou11ds of t11at invention may be provided for use i11 the form of a

pharmaceutical composition comprising a steroid derivative of the invention together with a

pharmaceutically—acceptable diluent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration.

Fulvestrant shows, along with other steroidal based compounds, certain physical

properties which make formulation of these compounds difficult. Fulvestrant is a particularly

lipophilic molecule, even when compared with other steroidal compounds, and its aqueous

solubility is extremely low at around 10 ngml'1 (this is an estimate from a water/solvent

mixture solute since measurements this low could not be achieved in a water only solute).

Currently there are a number of sustained release inj ectable steroidal formulations

which have been commercialised. Commonly these formulations use oil as a solvent and

wherein additional excipients may be present. Below in Table l are described a few

commercialised sustained release injectable formulations.

In the formulations within Table l a number of different oils are used to solubilise the

compound and additional excipients such as benzyl benzoate, benzyl alcohol and ethanol have

been used. Volumes of oil needed to solubilise the steroid active ingredient are low.

Extended release is achievable for periods from 1 to 8 weeks.
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PRODUCT NAME

SUSTANON 100

PROLUTON

DEPOT

TOCOGESTAN

TROPHOBOLENE

NORISTERAT

BENZO-

GYNOESTRYL

PROGESTERONE

-RETARD

GRAVIBH\IAN

Table 1 - OIL BASED LONG-ACTING INTRAMUSCULAR INJECTIONS

STEROID

Testosterone proprionate
Testosterone

phenylproprionate

Testosterone isoeaproate
Testosterone deeanoate

Hydroxy progesterone
hexanoate

Hydroxy progesterone
enantate

Progesterone

or-Toeopherol

Estrapronicate
Nandrolone undecanoate

Hydroxyprogesterone

heptanoate
Norethisterone

oenanthoate

Estradiol

hexahydrobenzoate

Hydroxy progesterone

caproate

Estradiol 17-[3-Valerate

Hydroxyprogesterone

caproate

rg c> 9BIO

Ix.)__I\.) 3oo(.11.t./ukl‘: 33€km)33BBBBBB to(re(re(re(re(re

TYPE

Androgen

Progestogen

U Progestogen

Mixed

U Contraceptive

Estradiol

Progestogen

Mixed

COMP’.

Organon

Sehering

Therantax

Therarnax

Schering

Roussel

Pharlon

Schering
HC

SOURCE

ABPI Data

Sheet

Cornp.1999

ABPI Data

Sheet

Cornp.1999
Dict. Vidal

1999

Diet. Vidal

1997

ABPI Data

Sheet

Cornp.1999
Dict. Vidal

1998

Diet. Vidal

1999

Diet. Vidal

1995

OIL

Arachis

Castor

Ethyl

Olive

Castor

Arachis

Castor

Castor

flflfl
H

0.1ml

46%

*40%

45%

YES

YES

YES

@ DOSING

1ml 3 weeks

1 or 1 week

2rn1

2rn1 < lweek

1rn1 15 to 30

days

1ml 8 weeks

1ni1 1 week

1 or 1 week

ml

1 or 1 -2

Znil weeks
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PARABOLAN Trenbolone 76mg Androgen Negma Diet. Vidal Arachis
1997

DELESTROGEN Estradiol 20mgml'1 Estradiol BMS J.Pharm. Castor
valerate 40mgml'l Sci

(1964)

53(8) 891

DELALUTIN l7-Hydroxy 250mgml'l Progestrogen DMS J.Pharm. Castor

progesterone Sei.(l964)

53(8) 891

BzBz = benzylbenzoate BZOH = benzylaleohol Et0H = ethanol Diet. Vidal = Dietionnaire Vidal

5 % are W/V and * approximate as measured directly from a single sample

78%

58%

YES

75mg

20%

YES

45mg l.5ml

2%

2%

up to
2%

2 weeks
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described which comprises 50mg of fulvestrant, 400mg of benzyl alcohol and sufficient

castor oil to bring the solution to a volume of 1 ml. Manufacture at a commercial scale of a

formulation as described in US 5,183,814 will be complicated by the high alcohol

concentration. Therefore, there is a need to lower the alcohol concentration in fulvestrant

formulations whilst preventing precipitation of fulvestrant from the formulation.

SUMMARY OF THE INVENTION

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—l,3,5(l0)—triene—3,l7[3—diol, more

particularly to a formulation adapted for administration by injection containing the compound

7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—l,3,5(l0)—triene—3,l7[3—diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non-

aqueous ester solvent which is miscible in the ricinoleate vehicle.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows the release profile in vivo of the four formulations from the second

part of Table 4 below, and shows the effect of the fixed oil component on fulvestrant plasma

profile over five days following intramuscular administration in rabbits.

Figure 2 shows a process flow diagram associated with the Formulation Example.

DETAILED DESCRIPTION OF THE INVENTION

Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY

(mgml'1 at 25°C)

Water 0.001

Arachis oil 0.45

Sesame oil 0.58

Castor oil 20



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 210

10

15

20

Z70635 — 7 —

Miglyol 810 3.06

Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6.15

Isopropyl myristate 0. 80

Span 85 (surfactant) 3.79

Ethanol >200

Benzyl Alcohol >200

As can be seen fulvestrant is significantly more soluble in castor oil than any of the

other oils tested. The greater solvating ability of castor oil for steroidal compounds is known

and is attributed to the high number of hydroxy groups of ricinoleic acid, which is the major

constituent of the fatty acids within the triglyccridcs prcscnt in castor oil — scc (Riffl<in ct.al.

J. Pharm. Sci., (1964), 53, 891).

However, even when using the best oil based solvent, castor oil, we have found that it

is not possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high

enough concentration to dose a patient in a low volume injection and achieve a

therapeutically significant release rate. To achieve a therapeutically significant release rate

the amount of fulvestrant needed would require the formulation volume to be large, at least 10

ml. This requires the doctor to inject an excessively large volume of formulation to administer

a dose significantly high enough for human therapy.

Currently guidelines recommend that no more than 5mls of liquid is injected

intramuscularly in a single injection. Pharmacologically active doses required for a 1 month

long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in

just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

The addition of organic solvents in which fulvestrant is freely soluble, and which are

miscible with castor oil, may be used, such as an alcohol. With the addition of high

concentrations of an alcohol concentrations of >50mgml" of fulvestrant in a castor oil

formulation is achievable, thereby giving an injection volumes of <5ml — see Table 3 below.

We have surprisingly found that the introduction of a non—aqueous ester solvent which is

miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant

into a concentration of at least 50 mgmll — see Table 3 below. The finding is surprising since
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the solubility of fulvestrant in non—aqueous ester solvents — see Table 2 above — is significantly

lower than the solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also

lower in non—aqueous ester solvents than is the solubility of fulvestrant in castor oil.

Therefore, we present as a feature of the invention a pharmaceutical formulation

comprising fulvestrant (preferably fulvestrant is present at 3—10%w/v, 4—9%w/v, 4—8%w/v,

4—7%w/v, 4—6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a

pharmaceutically acceptable non—aqueous ester solvent, and a phannaceutically acceptable

alcohol wherein the formulation is adapted for intramuscular administration and attaining a

therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

Another feature of the invention is a pharmaceutical formulation comprising

fulvestrant in which the formulation is adapted for intra—muscular injection into a human and

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

intra—muscular injection comprising fulvestrant, 30% or less weight of a pharmaceutically—

acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically—

acceptable non—aqueous ester solvent miscible in a ricinoleate vehicle per volume of

formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

intra—muscular injection comprising fulvestrant; 35% (preferably 30% and ideally 25%) or

less weight of a pharmaceutically—acceptable alcohol per volume of formulation, at least 1%

(preferably at least 5% or ideally 10%) weight of a phannaceutically—acceptable non—aqueous

ester solvent miscible within a ricinoleate vehicle per volume of formulation and a sufficient

amount of a ricinoleate vehicle so as to prepare a formulation of at least 45mgml'1 of

fulvestrant.

For the avoidance of any doubt when using the term % weight per volume of

formulation for the constituents of the formulation we mean that within a unit volume of the

formulation a certain percentage of the constituent by weight will be present, for example a

1% weight per volume formulation will contain within a 100ml volume of formulation 1 g of

the constituent. By way of further illustration
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% of x by weight per volume of formulation weight ofx in lml of formulation

 
Preferred pharmaceutical formulations of the invention are as described above

wherein:

l. The total volume of the formulation is 6ml, or less, and the concentration of

fulvestrant is at least 45mgml" .

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total

volume of the formulation is 6ml, or less.

3. The total amount of fulvcstrant in the formulation is 250mg and the total volume of

the formulation is 5—5.25ml.

It is appreciated that in the formulation an excess of formulation may be included to

allow the attendant physician or care giver to be able to deliver the required dose. Therefore,

when a 5m] dose is required it would be appreciated that an excess of up to 0.25ml, preferably

up to 0. 15ml will also be present in the formulation. Typically the formulation will be

presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit

dosage of the formulation as described herein, these being further features of the invention.

Preferred concentrations of a pharmaceutically—acceptable alcohol present in any of

the above formulations are; at least 3%w/V, at least 5%w/v, at least 7%w/v, at least 10% w/v,

at least 1 1% w/v, at least 12% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and,

preferably, at least 16% w/v. Preferred maximal concentrations of pharmaceutically-

acceptable alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20%

w/v or less.. Preferred ranges of pharmaceutically—acceptable alcohol present in any of the

above formulations are selected from any minimum or maximum value described above and

preferably are; 3—35%w/V, 4—35%w/V, 5—35%w/V, 5—32%w/V, 7—32%w/V, l0—30%w/V, 12-

28%w/V, l5—25%w/v, l7—23%w/V, l8—22%w/v and ideally l9—2l%w/V.
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The pharmaceutically—acceptable alcohol may consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically—

acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of

both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the

formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v

ethanol and 10% w/v benzyl alcohol.

The pharmaceutically—acceptable non—aqueous ester solvent may consist of one or a

mixture of two or more pharmaceutically—acceptable non—aqueous ester solvents, preferably

just one. A preferred pharmaceutically—acceptable non—aqueous ester solvent for parenteral

administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl

palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion

of at lcast 30% weight pcr volume of thc formulation, idcally at least 40% or at lcast 50%

weight per volume of formulation.

It will be understood by the skilled person that the pharmaceutically—acceptable

alcohol will be of a quality such that it will meet phannacopoeial standards (such as are

described in the US, British, European and Japanese pharmacopoeias) and as such will

contain some water and possibly other organic solvents, for example ethanol in the US

Pharmacopeia contains not less than 94.9% by volume and not more than 96.0% by volume of

ethanol when measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not

less than 99.5% ethanol by volume when measured at 15.56°C.

Preferred concentrations of the pharmaceutically—acceptable non—aqueous ester solvent

present in any of the above formulations are; at least 5% w/v, at least 8% w/v, at least 10%

w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least 16% w/v,

at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v. Preferred maximal

concentrations of the pharmaceutically—acceptable non—aqueous ester solvent are; 60% w/v or

less, 50%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and

25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically—

acceptable non—aqueous ester solvent present in any of the above formulations are selected

from any minimum or maximum value described above and preferably are; 5—60%w/v, 7-

55%w/v, 8—50%w/v, 10—50%w/v, 10—45%w/v, 10—40%w/v, 10—35%w/v, 10—30%w/v, 10-
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25%w/v, 12-25%w/v, 12-22%w/v, 12-20%w/v, 12-18%w/v, 13-17%w/v and ideally 14-

16%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15%w/v.

It will be understood by the skilled person that the pharmaceutically-acceptable non-

aqueous ester solvent will be of a quality that it will meet pharmacopoeial standards (such as

described in the US, British, European and Japanese pharmacopoeias).

Preferred combinations of pharmaceutically-acceptable alcohol and pharmaceutically-

acceptable non—aqueous ester solvent in the formulation are set out below:

Pharmaceutically-acceptable

alcohol(%W/v)

Pharmaceutically-acceptable non—aqueous

ester (%w/v)

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

21.

ethanol and benzyl alcohol, most benzyl benzoate, most preferably at about 15%

preferably each at about 10%

By the use of the tenn ricinoleate vehicle we mean an oil which has as a proportion

(at least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 95% W/V) of its compositio11 as

10-35

12-18

triglyccridcs of ricinolcic acid. The ricinolcatc vehicle may be a synthetic oil or convcnicntly

is castor oil, ideally of pharmacopoeial standards, as described above.

We have surprisingly found that the above formulations of the invention provide, after

intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

This finding is indeed surprising for the following reasons.

1. Previously tested by the applicants have been intra-muscular injections of fulvestrant

in the fonn of an aqueous suspension. We have found extensive local tissue irritation at the
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injection site as well as a poor release profile. It is believed that the tissue

irritation/inflammation was due to the presence of fulvestrant in the form of solid particles.

The release profile appeared to be determined by the extent of inflammation/irritation present

at the injection site and this was variable and difficult to control. Also the fulvestrant release

rate was not sufficiently high to be clinically significant.

2. Our findings from studies using 14C labelled benzyl alcohol show that it dissipates

rapidly from the injection site and is removed from the body within 24 hours of

administration.

It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site.

It is known that benzyl benzoate is metabolised by conjugation to glycine to form

hippuric acid by the human liver and excreted into the urine - Martindale: The Extra

Pharmacopoeia 32nd edition page 1103, and, therefore, it is unlikely that benzyl benzoate,

when used, is present at the injection site during the whole of the extended release period.

We have found that despite the rapid elimination of the additional solubilising

excipients, i.e. the alcohol and pharmaceutically-acceptable non—aqueous ester solvent, from

the formulation vehicle and the site of injection after injection of the formulation, extended

release at therapeutically significant levels of fulvestrant over an extended period can still

achieved by the formulation of the invention.

By use of the term “therapeutically significant levels” we mean that blood plasma

concentrations of at least 2.5 ngml'1, ideally at least 3 ngml'1, at least 8.5 ngml'1, and up to 12

ngml'1 of fulvestrant are achieved in the patient. Preferably blood plasma levels should be less

than 15 ngml'1.

By use of the term “extended release” we mean at least two weeks, at least three

weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In

a preferred feature extended release is achieved for 36 days. Preferably extended release of

fulvestrant is for at least 2- 5 weeks and more preferably for the following periods (weeks)

2.5-5, 2.5-4, 3-4, 3.5-4 and most preferably for at least about 4 weeks.

It will be understood that the attendant physician may wish to administer the

intramuscular inj ectio11 as a divided dose, i.e. a 5ml formulation is sequentially administered

in two scparatc injcctions of 2.5ml, this is a furthcr fcaturc of thc invcntion
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Simply solubilising fulvestrant in an oil based liquid formulation is not predictive of a

good release profile or lack of precipitation of drug after injection at the injection site.

Table 3 shows the solubility of fulvestrant in a castor oil Vehicle additionally

containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results

clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,

despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or

castor oil.
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Table 3

Table 3 - EFFECT OF BENZYL BENZOATE ON FULVESTRANT SOLUBILITY IN CASTOR OIL AT 25°C

Ethanol 5 5

(96%)

Benzyl 5 5

Alcohol

Benzyl l5

Benzoate

Castor Oil to 100 tol00

Fulvestrant 27 36

Solubility

[mgmll ]

to 100

46

% W/V

to 100

54

l0

l0

to 100

45

to l00

65

to 100

76

to 100

102
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The following Table 4 shows the solubility of fulvestrant in a range of oil based

formulations which contain the same amounts of alcohol and benzyl benzoate but in which

the oil is changed. The data also shows solubility of fulvestrant after removal of the alcohols.

14

Solubility comparisons of fulvestrant in oil based formulations with and Without
alcohols

Fulvestrant Solubility mg ml'1 @ 25°C

Formulation (3) Complete vehicle Vehicle minus alcohols

Castor oil based 81.2 12.6

Miglyol 812-N based 86.8 1.7

Sesame seed/Castor oil (1:1) based 70.1 4.4

Sesame seed oil based 45.7 0.7

Arachis oil based 40.2 < 0.2

(a) Complete Vehicle Formulations comprised ethanol [96%](l0%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil. Excess fulvestrant was added to each solvent mixture and solubility
determined.

Effect of formulation on precipitation of fulvestrant at the injection site

Days

Formulation a 2 3 4 7 10 30 51

Formulation F1 0 0 0 0 0 0 0
castor oil based

Formulation F2 1 b 1 l l l l 0

Miglyol 812-N based

Formulation F3 -- C I +
sesame seed oil/castor
oil based

0, + , ++, +++ = Degree of precipitation (None detected, Mild, Moderate, Severe)

a Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil.

b Mainly large needle shaped crystals
° Small needles and/or sheafs of crystals



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 219

10

15

20

25

30

Z70635 — 16 —

Precipitation of fulvestrant and the release profile was determined with the above

formulations in an in viva rabbit study.

Figure 1 shows the release profile in viva of the four formulations from the second

part of Table 4 and shows the effect of the fixed oil component on fulvestrant plasma profile

over five days following intramuscular administration in rabbits (data normalised to 50mg per

3kg; mean given; number of animals per timepoint = 8, plasma samples assayed for

fulvestrant content using lc—ms/ms detection following solvent extraction). As can be seen the

castor oil formulation showed a particularly even release profile with no evidence of

precipitation of fulvestrant at the injection site.

Therefore we present as a further feature of the invention an extended release

pharmaceutical formulation adapted for intramuscular injection comprising fulvestrant; 35%

(preferably 30% or ideally 25%) or less weight of a pharmaceutically—acceptable alcohol per

volume of formulation, at least 1% (preferably at least 5% or idcally 10%) weight of a

pharmaceutically—acceptable non—aqueous ester solvent miscible in a ricinoleate vehicle per

volume of formulation and sufficient amount of a ricinoleate vehicle, taking into account the

addition of any further optional pharmaceutically—acceptable excipients, so as to prepare a

formulation of at least 45mgml'1 of fulvestrant.

A further feature of the invention is a pharmaceutical fonnulation adapted for

intramuscular injection, as defined above, for use in medical therapy.

A further feature of the invention is a method of treating a benign or malignant

diseases of the breast or reproductive tract, preferably treating breast cancer, by

administration to a human in need of such treatment by intramuscular injection an extended

release ricinoleate vehicle based pharmaceutical formulation comprising at least 45mgml'1 of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a phannaceutically—

acceptable alcohol per volume of formulation, at least 1% (preferably at least 5% or ideally

10%) weight of a pharmaceutically—acceptable non—aqueous ester solvent miscible in a

ricinoleate vehicle per volume of formulation.

Preferably 5ml of the intramuscular injection is administered.

A further feature of the invention is use of fulvestrant in the preparation of a

pharmaceutical formulation as describe hereinabove, for the treatment of a benign or

malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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Additional excipients commonly used in the formulation field including, for example,

an antioxidant preservative, a colorant or a surfactant may be used. A preferred optional

excipient is a surfactant.

As described above fulvestrant is useful in the treatment of oestrogen—dependent

indications such as breast cancer and gynaecological conditions, such as endometriosis.

In addition to fulvestrant another similar type of molecule is currently under clinical

investigation. SH—646 (1 lB—fluoro— 7oL—(l4, 14,15, 1 5, l5—pentafluoro—6—

methyl—10—thia—6—azapentadecyl)estra—l,3,5(l0)—triene—3,l7[3—diol) is also putatively a

compound with the same mode of action as fulvestrant and has a very similar chemical

structure. It is believed that the compound will also share with fulvestrant similar physical

properties and therefore the current invention will also have application with this compound.

A further feature of the invention is a pharmaceutical formulation adapted for

intra—muscular injection comprising ll[3—fluoro— 7oc—(l4,14,15,l5,l5—pentafluoro—6—

methyl—10—thia—6—azapentadecyl)estra—1,3,5(10)—triene—3,17[3—diol; 35% or less weight of a

pharmaceutically—acceptable alcohol per volume of formulation, at least 1% weight of a

pharmaceutically—acceptable non—aqueous ester solvent miscible within a ricinoleate vehicle

per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a

formulation of at least 45mgml'1 of ll[3—fluoro— 7ot—(l4,l4,l5,l5,l5—pentafluoro—6—

methyl— 1 0—thia—6—azapentadecyl)estra— 1,3 ,5(l0)—triene—3, 1 7[3—diol.

Further features of the invention are those as described above but in which SH—646 is

substituted for fulvestrant.

Formulation Example

Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely

dissolved. Benzyl benzoate is added and the solution is made to final weight with castor oil

and stirred, (for convenience weight is used rather than volume by using the weight to volume

ratio). The bulk solution is overlaid with Nitrogen. The solution is sterilised by filtration

using one or two filters of 0.2 um porosity. The sterile filtrate is kept under a nitrogen overlay

as it is filled under aseptic conditions into washed and depyrogenised, sterile primary

containers, for example vials or pre—f1lled syringes. An overage is included in the primary
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pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

nitrogen, before aseptically sealing.

See also processflow diagram ofFigare 2.

Quantities of each component of the formulation is chosen according to the required

formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

10% weight per volume of benzyl alcohol

10% weight per volume of ethanol

15% weight per volume of benzyl benzoate

250mg of fulvestra11t for each 5ml of f111isl1ed formulation

and the remaining amount as castor oil
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ABSTRACT OF THE DISCLOSURE

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulp11i11yl)11o11yl]oestra—1,3,5(l0)—triene—3,l7[3—diol, more

particularly to a formulation adapted for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—l,3,5(l0)—triene—3,l7[3—diol in

solution in a ricinoleate Vehicle which additionally comprises at least one alcohol and a non-

aqueous ester solvent which is miscible in the ricinoleate Vehicle.
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FORMULATION

CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a Continuation Application of copending U.S. Patent Application

No. 10/872,784, filed June 22, 2004, which claims benefit of U.S. Patent Application No.

09/756,291, filed January 9, 2001 which claims the benefit of Great Britain Application No.

000883 7.7 filed April 12, 2000 and Great Britain Application No. 0000313.7, filed January

10, 2000, all of which are incorporated herein by reference in their entireties.

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra— 1 ,3 ,5(10)—triene—3,17[3—diol.

Description of the Related Art

Oestrogen deprivation is fundamental to the treatment of many benign and malignant

diseases of the breast and reproductive tract. In premenopausal women, this is achieved by

the ablation of ovarian function through surgical, radiotherapeutic, or medical means, and, in

postmenopausal women, by the use of aromatase inhibitors.

An alternative approach to oestrogen Withdrawal is to antagonise oestrogens with

antioestrogens. These are drugs that bind to and compete for oestrogen receptors (ER)

present in the nuclei of oestrogen—responsive tissue. Conventional nonsteroidal

antioestrogens, such as tamoxifen, compete efficiently for ER binding but their effectiveness

is often limited by the partial agonism they display, which results in an incomplete blockade

of oestrogen—mediated activity (Furr and Jordan 1984, May and Westley 1987).

The potential for nonsteroidal antioestrogens to display agonistic properties prompted

the search for novel compounds that would bind ER with high affinity Without activating any

of the normal transcriptional hormone responses and consequent manifestations of oestrogens.

Such molecules would be “pure” antioestrogens, clearly distinguished from tamoxifen—like

ligands and capable of eliciting complete ablation of the trophic effects of oestrogens. Such

compounds are referred to as Estrogen Receptor—Downregulators (E.R.D.). The rationale for
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the design and testing of novel, pure antioestrogens has been described in: Bowler et al 1989,

Wakeling 1990a, 1990b, 1990c. Wakeling and Bowler 1987, 1988.

Steroidal analogues of oestradiol, with an alkylsulphinyl side chain in the 7ot position,

provided the first examples of compounds devoid of oestrogenic activity (Bowler et al 1989).

One of these, 7ot—[9—(4,4,5,5,5—pentafluoropentyl sulphinyl)nonyl]oestra—l,3,5—(l0)triene—

3,l7[3—diol was selected for intensive study on the basis of its pure oestrogen antagonist

activity and significantly increased antioestrogenic potency over other available

antioestrogens. In vitro findings and early clinical experience with

7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra— 1 ,3 —5(l0)—triene—3 , 1 7[3—diol have

promoted interest in the development of the drug as a therapeutic agent for oestrogen-

dependent indications such as breast cancer and certain benign gynaecological conditions.

7oL— [9—(4,4,5 ,5 ,5—Pentafluoropentylsulphinyl)nonyl]oestra— 1,3 -5 ( 1 0)—triene—3 , l 7 B—diol,

or ICI 182,780, has been allocated the international non—proprietary name fulvestrant, which

is used hereinafter. When referring to fulvestrant we include pharmaceutically—acceptable

salts thereof and any possible solvates of either thereof.

Fulvestrant binds to ER with a11 affinity similar to that of oestradiol and completely

blocks the growth stimulatory action of ocstradiol on human brcast canccr cclls in vitro; it is

more potent and more effective than tamoxifen in this respect. Fulvestrant blocks completely

the uterotrophic action of oestradiol in rats, mice and monkeys, and also blocks the

uterotrophic activity of tamoxifen.

Because fulvestrant has none of the oestrogen—like stimulatory activity that is

characteristic of clinically available antioestrogens such as tamoxifen or toremifene, it may

offer improved therapeutic activity characterised by more rapid, complete, or longer—lasting

tumour regression; a lower incidence or rate of development of resistance to treatment; and a

reduction of tumour invasiveness.

In intact adult rats, fulvestrant achieves maximum regression of the uterus at a dose

which does not adversely affect bone density or lead to increased gonadotrophin secretion. If

also true in humans, these findings could be of extreme importance clinically. Reduced bone

density limits the duration of oestrogen—ablative treatment for endometriosis. Fulvestrant does

not block hypothalamic ER. Oestrogen ablation also causes or exacerbates hot flushes and

other menopausal symptoms; fulvestrant will not cause such effects because it does not cross

the blood—brain barrier.
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European Patent Application No. 0 138 504 discloses that certain steroid derivatives

are effective antioestrogenic agents. The disclosure includes information relating to the

preparation of the steroid derivatives. In particular there is the disclosure within Example 35

of the compound 7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—

l,3,5(l0)—triene—3,l7[3—diol, which compound is specifically named in Claim 4. It is also

disclosed that the compou11ds of t11at invention may be provided for use i11 the form of a

pharmaceutical composition comprising a steroid derivative of the invention together with a

pharmaceutically—acceptable diluent or carrier. It is stated therein that the composition can be

in a form suitable for oral or parenteral administration.

Fulvestrant shows, along with other steroidal based compounds, certain physical

properties which make formulation of these compounds difficult. Fulvestrant is a particularly

lipophilic molecule, even when compared with other steroidal compounds, and its aqueous

solubility is extremely low at around 10 ngml'1 (this is an estimate from a water/solvent

mixture solute since measurements this low could not be achieved in a water only solute).

Currently there are a number of sustained release inj ectable steroidal formulations

which have been commercialised. Commonly these formulations use oil as a solvent and

wherein additional excipients may be present. Below in Table l are described a few

commercialised sustained release injectable formulations.

In the formulations within Table l a number of different oils are used to solubilise the

compound and additional excipients such as benzyl benzoate, benzyl alcohol and ethanol have

been used. Volumes of oil needed to solubilise the steroid active ingredient are low.

Extended release is achievable for periods from 1 to 8 weeks.
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PRODUCT NAME

SUSTANON 100

PROLUTON

DEPOT

TOCOGESTAN

TROPHOBOLENE

NORISTERAT

BENZO-

GYNOESTRYL

PROGESTERONE

-RETARD

GRAVIBH\IAN

Table 1 - OIL BASED LONG-ACTING INTRAMUSCULAR INJECTIONS

STEROID

Testosterone proprionate
Testosterone

phenylproprionate

Testosterone isoeaproate
Testosterone deeanoate

Hydroxy progesterone
hexanoate

Hydroxy progesterone
enantate

Progesterone

or-Toeopherol

Estrapronicate
Nandrolone undecanoate

Hydroxyprogesterone

heptanoate
Norethisterone

oenanthoate

Estradiol

hexahydrobenzoate

Hydroxy progesterone

caproate

Estradiol 17-[3-Valerate

Hydroxyprogesterone

caproate

rg c> 9BIO

Ix.)__I\.) 3oo(.11.t./ukl‘: 33€km)33BBBBBB to(re(re(re(re(re

TYPE

Androgen

Progestogen

U Progestogen

Mixed

U Contraceptive

Estradiol

Progestogen

Mixed

COMP’.

Organon

Sehering

Therantax

Therarnax

Schering

Roussel

Pharlon

Schering
HC

SOURCE

ABPI Data

Sheet

Cornp.1999

ABPI Data

Sheet

Cornp.1999
Dict. Vidal

1999

Diet. Vidal

1997

ABPI Data

Sheet

Cornp.1999
Dict. Vidal

1998

Diet. Vidal

1999

Diet. Vidal

1995

OIL

Arachis

Castor

Ethyl

Olive

Castor

Arachis

Castor

Castor

flflfl
H

0.1ml

46%

*40%

45%

YES

YES

YES

@ DOSING

1ml 3 weeks

1 or 1 week

2rn1

2rn1 < lweek

1rn1 15 to 30

days

1ml 8 weeks

1ni1 1 week

1 or 1 week

ml

1 or 1 -2

Znil weeks
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PARABOLAN Trenbolone 76mg Androgen Negma Diet. Vidal Arachis
1997

DELESTROGEN Estradiol 20mgml'1 Estradiol BMS J.Pharm. Castor
valerate 40mgml'l Sci

(1964)

53(8) 891

DELALUTIN l7-Hydroxy 250mgml'l Progestrogen DMS J.Pharm. Castor

progesterone Sei.(l964)

53(8) 891

BzBz = benzylbenzoate BZOH = benzylaleohol Et0H = ethanol Diet. Vidal = Dietionnaire Vidal

5 % are W/V and * approximate as measured directly from a single sample

78%

58%

YES

75mg

20%

YES

45mg l.5ml

2%

2%

up to
2%

2 weeks
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described which comprises 50mg of fulvestrant, 400mg of benzyl alcohol and sufficient

castor oil to bring the solution to a volume of 1 ml. Manufacture at a commercial scale of a

formulation as described in US 5,183,814 will be complicated by the high alcohol

concentration. Therefore, there is a need to lower the alcohol concentration in fulvestrant

formulations whilst preventing precipitation of fulvestrant from the formulation.

SUMMARY OF THE INVENTION

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—l,3,5(l0)—triene—3,l7[3—diol, more

particularly to a formulation adapted for administration by injection containing the compound

7ot—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—l,3,5(l0)—triene—3,l7[3—diol in

solution in a ricinoleate vehicle which additionally comprises at least one alcohol and a non-

aqueous ester solvent which is miscible in the ricinoleate vehicle.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows the release profile in vivo of the four formulations from the second

part of Table 4 below, and shows the effect of the fixed oil component on fulvestrant plasma

profile over five days following intramuscular administration in rabbits.

DETAILED DESCRIPTION OF THE INVENTION

Table 2 shows the solubility of fulvestrant in a number of different solvents.

Table 2 - SOLUBILITY OF FULVESTRANT

SOLVENT SOLUBILITY

(mgml'1 at 25°C)

Water 0.001

Arachis oil 0.45

Sesame oil 0.58

Castor oil 20
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Miglyol 810 3.06

Miglyol 812 2.72

Ethyl oleate 1.25

Benzyl benzoate 6.15

Isopropyl myristate 0. 80

Span 85 (surfactant) 3.79

Ethanol >200

Benzyl Alcohol >200

As can be seen fulvestrant is significantly more soluble in castor oil than any of the

other oils tested. The greater solvating ability of castor oil for steroidal compounds is known

and is attributed to the high number of hydroxy groups of ricinoleic acid, which is the major

constituent of the fatty acids within the triglyccridcs prcscnt in castor oil — scc (Riffl<in ct.al.

J. Pharm. Sci., (1964), 53, 891).

However, even when using the best oil based solvent, castor oil, we have found that it

is not possible to dissolve fulvestrant in an oil based solvent alone so as to achieve a high

enough concentration to dose a patient in a low volume injection and achieve a

therapeutically significant release rate. To achieve a therapeutically significant release rate

the amount of fulvestrant needed would require the formulation volume to be large, at least 10

ml. This requires the doctor to inject an excessively large volume of formulation to administer

a dose significantly high enough for human therapy.

Currently guidelines recommend that no more than 5mls of liquid is injected

intramuscularly in a single injection. Pharmacologically active doses required for a 1 month

long acting depot formulation of fulvestrant is around 250mg. Therefore, when dissolved in

just castor oil, fulvestrant would need to be administered in at least 10ml of castor oil.

The addition of organic solvents in which fulvestrant is freely soluble, and which are

miscible with castor oil, may be used, such as an alcohol. With the addition of high

concentrations of an alcohol concentrations of >50mgml" of fulvestrant in a castor oil

formulation is achievable, thereby giving an injection volumes of <5ml — see Table 3 below.

We have surprisingly found that the introduction of a non—aqueous ester solvent which is

miscible in the castor oil and an alcohol surprisingly eases the solubilisation of fulvestrant

into a concentration of at least 50 mgmll — see Table 3 below. The finding is surprising since
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the solubility of fulvestrant in non—aqueous ester solvents — see Table 2 above — is significantly

lower than the solubility of fulvestrant in an alcohol. The solubility of fulvestrant is also

lower in non—aqueous ester solvents than is the solubility of fulvestrant in castor oil.

Therefore, we present as a feature of the invention a pharmaceutical formulation

comprising fulvestrant (preferably fulvestrant is present at 3—10%w/v, 4—9%w/v, 4—8%w/v,

4—7%w/v, 4—6%w/v and most preferably at about 5%w/v) in a ricinoleate vehicle, a

pharmaceutically acceptable non—aqueous ester solvent, and a phannaceutically acceptable

alcohol wherein the formulation is adapted for intramuscular administration and attaining a

therapeutically significant blood plasma fulvestrant concentration for at least 2 weeks.

Another feature of the invention is a pharmaceutical formulation comprising

fulvestrant in which the formulation is adapted for intra—muscular injection into a human and

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

intra—muscular injection comprising fulvestrant, 30% or less weight of a pharmaceutically—

acceptable alcohol per volume of formulation, at least 1% weight of a pharmaceutically—

acceptable non—aqueous ester solvent miscible in a ricinoleate vehicle per volume of

formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a formulation

which is capable after injection of attaining a therapeutically significant blood plasma

fulvestrant concentration for at least 2 weeks.

Further features of the invention include a pharmaceutical formulation adapted for

intra—muscular injection comprising fulvestrant; 35% (preferably 30% and ideally 25%) or

less weight of a pharmaceutically—acceptable alcohol per volume of formulation, at least 1%

(preferably at least 5% or ideally 10%) weight of a phannaceutically—acceptable non—aqueous

ester solvent miscible within a ricinoleate vehicle per volume of formulation and a sufficient

amount of a ricinoleate vehicle so as to prepare a formulation of at least 45mgml'1 of

fulvestrant.

For the avoidance of any doubt when using the term % weight per volume of

formulation for the constituents of the formulation we mean that within a unit volume of the

formulation a certain percentage of the constituent by weight will be present, for example a

1% weight per volume formulation will contain within a 100ml volume of formulation 1 g of

the constituent. By way of further illustration
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% of x by weight per volume of formulation weight ofx in lml of formulation

 
Preferred pharmaceutical formulations of the invention are as described above

wherein:

l. The total volume of the formulation is 6ml, or less, and the concentration of

fulvestrant is at least 45mgml" .

2. The total amount of fulvestrant in the formulation is 250mg, or more, and the total

volume of the formulation is 6ml, or less.

3. The total amount of fulvcstrant in the formulation is 250mg and the total volume of

the formulation is 5—5.25ml.

It is appreciated that in the formulation an excess of formulation may be included to

allow the attendant physician or care giver to be able to deliver the required dose. Therefore,

when a 5m] dose is required it would be appreciated that an excess of up to 0.25ml, preferably

up to 0. 15ml will also be present in the formulation. Typically the formulation will be

presented in a vial or a prefilled syringe, preferably a prefilled syringe, containing a unit

dosage of the formulation as described herein, these being further features of the invention.

Preferred concentrations of a pharmaceutically—acceptable alcohol present in any of

the above formulations are; at least 3%w/V, at least 5%w/v, at least 7%w/v, at least 10% w/v,

at least 1 1% w/v, at least 12% w/v, at least 13% w/v, at least 14% w/v, at least 15% w/v and,

preferably, at least 16% w/v. Preferred maximal concentrations of pharmaceutically-

acceptable alcohol present in the formulation are ;28% w/v or less, 22% w/v or less and 20%

w/v or less.. Preferred ranges of pharmaceutically—acceptable alcohol present in any of the

above formulations are selected from any minimum or maximum value described above and

preferably are; 3—35%w/V, 4—35%w/V, 5—35%w/V, 5—32%w/V, 7—32%w/V, l0—30%w/V, 12-

28%w/V, l5—25%w/v, l7—23%w/V, l8—22%w/v and ideally l9—2l%w/V.
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The pharmaceutically—acceptable alcohol may consist of one alcohol or a mixture of

two or more alcohols, preferably a mixture of two alcohols. Preferred pharmaceutically—

acceptable alcohols for parenteral administration are ethanol, benzyl alcohol or a mixture of

both ethanol and benzyl alcohol, preferably the ethanol and benzyl alcohol are present in the

formulation in the same w/v amounts. Preferably the formulation alcohol contains 10% w/v

ethanol and 10% w/v benzyl alcohol.

The pharmaceutically—acceptable non—aqueous ester solvent may consist of one or a

mixture of two or more pharmaceutically—acceptable non—aqueous ester solvents, preferably

just one. A preferred pharmaceutically—acceptable non—aqueous ester solvent for parenteral

administration is selected from benzyl benzoate, ethyl oleate, isopropyl myristate,isopropyl

palmitate or a mixture of any thereof.

The ricinoleate vehicle should preferably be present in the formulation in a proportion

of at lcast 30% weight pcr volume of thc formulation, idcally at least 40% or at lcast 50%

weight per volume of formulation.

It will be understood by the skilled person that the pharmaceutically—acceptable

alcohol will be of a quality such that it will meet phannacopoeial standards (such as are

described in the US, British, European and Japanese pharmacopoeias) and as such will

contain some water and possibly other organic solvents, for example ethanol in the US

Pharmacopeia contains not less than 94.9% by volume and not more than 96.0% by volume of

ethanol when measured at 15.56°C. Dehydrated alcohol in the US Pharmacopeia contains not

less than 99.5% ethanol by volume when measured at 15.56°C.

Preferred concentrations of the pharmaceutically—acceptable non—aqueous ester solvent

present in any of the above formulations are; at least 5% w/v, at least 8% w/v, at least 10%

w/v, at least 11% w/v, at least 12% w/v, at least 13% w/v, at least 15% w/v, at least 16% w/v,

at least 17% w/v, at least 18% w/v, at least 19% w/v and at least 20% w/v. Preferred maximal

concentrations of the pharmaceutically—acceptable non—aqueous ester solvent are; 60% w/v or

less, 50%w/v or less, 45% w/v or less, 40% w/v or less, 35% w/v or less, 30% w/v or less and

25% w/v or less. A preferred concentration is 15% w/v. Preferred ranges of pharmaceutically—

acceptable non—aqueous ester solvent present in any of the above formulations are selected

from any minimum or maximum value described above and preferably are; 5—60%w/v, 7-

55%w/v, 8—50%w/v, 10—50%w/v, 10—45%w/v, 10—40%w/v, 10—35%w/v, 10—30%w/v, 10-
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25%w/v, 12-25%w/v, 12-22%w/v, 12-20%w/v, 12-18%w/v, 13-17%w/v and ideally 14-

16%w/v. Preferably the ester solvent is benzyl benzoate, most preferably at about 15%w/v.

It will be understood by the skilled person that the pharmaceutically-acceptable non-

aqueous ester solvent will be of a quality that it will meet pharmacopoeial standards (such as

described in the US, British, European and Japanese pharmacopoeias).

Preferred combinations of pharmaceutically-acceptable alcohol and pharmaceutically-

acceptable non—aqueous ester solvent in the formulation are set out below:

Pharmaceutically-acceptable

alcohol(%W/v)

Pharmaceutically-acceptable non—aqueous

ester (%w/v)

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

5-60, 7-55, 8-50, 10-50, 10-45, 10-40, 10-35, 10-

30, 10-25, 12-25, 12-22, 12-20, 12-18, 13-17 and

ideally 14-16.

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

3-35, 4-35, 5-35, 5-32, 7-32, 10-30, 12-

28, 15-25, 17-23, 18-22 and ideally 19-

21.

ethanol and benzyl alcohol, most benzyl benzoate, most preferably at about 15%

preferably each at about 10%

By the use of the tenn ricinoleate vehicle we mean an oil which has as a proportion

(at least 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% or 95% W/V) of its compositio11 as

10-35

12-18

triglyccridcs of ricinolcic acid. The ricinolcatc vehicle may be a synthetic oil or convcnicntly

is castor oil, ideally of pharmacopoeial standards, as described above.

We have surprisingly found that the above formulations of the invention provide, after

intra-muscular injection, satisfactory release of fulvestrant over an extended period of time.

This finding is indeed surprising for the following reasons.

1. Previously tested by the applicants have been intra-muscular injections of fulvestrant

in the fonn of an aqueous suspension. We have found extensive local tissue irritation at the
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injection site as well as a poor release profile. It is believed that the tissue

irritation/inflammation was due to the presence of fulvestrant in the form of solid particles.

The release profile appeared to be determined by the extent of inflammation/irritation present

at the injection site and this was variable and difficult to control. Also the fulvestrant release

rate was not sufficiently high to be clinically significant.

2. Our findings from studies using 14C labelled benzyl alcohol show that it dissipates

rapidly from the injection site and is removed from the body within 24 hours of

administration.

It would be expected that ethanol will dissipate at least as quickly, if not more rapidly,

from the injection site.

It is known that benzyl benzoate is metabolised by conjugation to glycine to form

hippuric acid by the human liver and excreted into the urine - Martindale: The Extra

Pharmacopoeia 32nd edition page 1103, and, therefore, it is unlikely that benzyl benzoate,

when used, is present at the injection site during the whole of the extended release period.

We have found that despite the rapid elimination of the additional solubilising

excipients, i.e. the alcohol and pharmaceutically-acceptable non—aqueous ester solvent, from

the formulation vehicle and the site of injection after injection of the formulation, extended

release at therapeutically significant levels of fulvestrant over an extended period can still

achieved by the formulation of the invention.

By use of the term “therapeutically significant levels” we mean that blood plasma

concentrations of at least 2.5 ngml'1, ideally at least 3 ngml'1, at least 8.5 ngml'1, and up to 12

ngml'1 of fulvestrant are achieved in the patient. Preferably blood plasma levels should be less

than 15 ngml'1.

By use of the term “extended release” we mean at least two weeks, at least three

weeks, and, preferably at least four weeks of continuous release of fulvestrant is achieved. In

a preferred feature extended release is achieved for 36 days. Preferably extended release of

fulvestrant is for at least 2- 5 weeks and more preferably for the following periods (weeks)

2.5-5, 2.5-4, 3-4, 3.5-4 and most preferably for at least about 4 weeks.

It will be understood that the attendant physician may wish to administer the

intramuscular inj ectio11 as a divided dose, i.e. a 5ml formulation is sequentially administered

in two scparatc injcctions of 2.5ml, this is a furthcr fcaturc of thc invcntion
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Simply solubilising fulvestrant in an oil based liquid formulation is not predictive of a

good release profile or lack of precipitation of drug after injection at the injection site.

Table 3 shows the solubility of fulvestrant in a castor oil Vehicle additionally

containing alcohols ethanol and benzyl alcohol with or without benzyl benzoate. The results

clearly show the positive effect of benzyl benzoate on fulvestrant solubility in castor oil,

despite fulvestrant having a lower solubility in benzyl benzoate than in either alcohol or

castor oil.
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Table 3

Table 3 - EFFECT OF BENZYL BENZOATE ON FULVESTRANT SOLUBILITY IN CASTOR OIL AT 25°C

Ethanol 5 5

(96%)

Benzyl 5 5

Alcohol

Benzyl l5

Benzoate

Castor Oil to 100 tol00

Fulvestrant 27 36

Solubility

[mgmll ]

to 100

46

% W/V

to 100

54

l0

l0

to 100

45

to l00

65

to 100

76

to 100

102
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The following Table 4 shows the solubility of fulvestrant in a range of oil based

formulations which contain the same amounts of alcohol and benzyl benzoate but in which

the oil is changed. The data also shows solubility of fulvestrant after removal of the alcohols.

14

Solubility comparisons of fulvestrant in oil based formulations with and Without
alcohols

Fulvestrant Solubility mg ml'1 @ 25°C

Formulation (3) Complete vehicle Vehicle minus alcohols

Castor oil based 81.2 12.6

Miglyol 812-N based 86.8 1.7

Sesame seed/Castor oil (1:1) based 70.1 4.4

Sesame seed oil based 45.7 0.7

Arachis oil based 40.2 < 0.2

(a) Complete Vehicle Formulations comprised ethanol [96%](l0%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil. Excess fulvestrant was added to each solvent mixture and solubility
determined.

Effect of formulation on precipitation of fulvestrant at the injection site

Days

Formulation a 2 3 4 7 10 30 51

Formulation F1 0 0 0 0 0 0 0
castor oil based

Formulation F2 1 b 1 l l l l 0

Miglyol 812-N based

Formulation F3 -- C I +
sesame seed oil/castor
oil based

0, + , ++, +++ = Degree of precipitation (None detected, Mild, Moderate, Severe)

a Formulations comprised fulvestrant (5%), ethanol [96%] (10%), benzyl alcohol (10%) and benzyl benzoate
(15%) made to volume with the stated oil.

b Mainly large needle shaped crystals
° Small needles and/or sheafs of crystals



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 240

10

15

20

25

30

Z70635

Precipitation of fulvestrant and the release profile was determined with the above

formulations in an in viva rabbit study.

Figure 1 shows the release profile in viva of the four formulations from the second

part of Table 4 and shows the effect of the fixed oil component on fulvestrant plasma profile

over five days following intramuscular administration in rabbits (data normalised to 50mg per

3kg; mean given; number of animals per timepoint = 8, plasma samples assayed for

fulvestrant content using lc—ms/ms detection following solvent extraction). As can be seen the

castor oil formulation showed a particularly even release profile with no evidence of

precipitation of fulvestrant at the injection site.

Therefore we present as a further feature of the invention an extended release

pharmaceutical formulation adapted for intramuscular injection comprising fulvestrant; 35%

(preferably 30% or ideally 25%) or less weight of a pharmaceutically—acceptable alcohol per

volume of formulation, at least 1% (preferably at least 5% or idcally 10%) weight of a

pharmaceutically—acceptable non—aqueous ester solvent miscible in a ricinoleate vehicle per

volume of formulation and sufficient amount of a ricinoleate vehicle, taking into account the

addition of any further optional pharmaceutically—acceptable excipients, so as to prepare a

formulation of at least 45mgml'1 of fulvestrant.

A further feature of the invention is a pharmaceutical fonnulation adapted for

intramuscular injection, as defined above, for use in medical therapy.

A further feature of the invention is a method of treating a benign or malignant

diseases of the breast or reproductive tract, preferably treating breast cancer, by

administration to a human in need of such treatment by intramuscular injection an extended

release ricinoleate vehicle based pharmaceutical formulation comprising at least 45mgml'1 of

fulvestrant; 35% (preferably 30% or ideally 25%) or less weight of a phannaceutically—

acceptable alcohol per volume of formulation, at least 1% (preferably at least 5% or ideally

10%) weight of a pharmaceutically—acceptable non—aqueous ester solvent miscible in a

ricinoleate vehicle per volume of formulation.

Preferably 5ml of the intramuscular injection is administered.

A further feature of the invention is use of fulvestrant in the preparation of a

pharmaceutical formulation as describe hereinabove, for the treatment of a benign or

malignant disease of the breast or reproductive tract, preferably treating breast cancer.
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Additional excipients commonly used in the formulation field including, for example,

an antioxidant preservative, a colorant or a surfactant may be used. A preferred optional

excipient is a surfactant.

As described above fulvestrant is useful in the treatment of oestrogen—dependent

indications such as breast cancer and gynaecological conditions, such as endometriosis.

In addition to fulvestrant another similar type of molecule is currently under clinical

investigation. SH—646 (1 lB—fluoro— 7oL—(l4, 14,15, 1 5, l5—pentafluoro—6—

methyl—10—thia—6—azapentadecyl)estra—l,3,5(l0)—triene—3,l7[3—diol) is also putatively a

compound with the same mode of action as fulvestrant and has a very similar chemical

structure. It is believed that the compound will also share with fulvestrant similar physical

properties and therefore the current invention will also have application with this compound.

A further feature of the invention is a pharmaceutical formulation adapted for

intra—muscular injection comprising ll[3—fluoro— 7oc—(l4,14,15,l5,l5—pentafluoro—6—

methyl—10—thia—6—azapentadecyl)estra—1,3,5(10)—triene—3,17[3—diol; 35% or less weight of a

pharmaceutically—acceptable alcohol per volume of formulation, at least 1% weight of a

pharmaceutically—acceptable non—aqueous ester solvent miscible within a ricinoleate vehicle

per volume of formulation and a sufficient amount of a ricinoleate vehicle so as to prepare a

formulation of at least 45mgml'1 of ll[3—fluoro— 7ot—(l4,l4,l5,l5,l5—pentafluoro—6—

methyl— 1 0—thia—6—azapentadecyl)estra— 1,3 ,5(l0)—triene—3, 1 7[3—diol.

Further features of the invention are those as described above but in which SH—646 is

substituted for fulvestrant.

Formulation Example

Fulvestrant is mixed with alcohol and benzyl alcohol, stirring until completely

dissolved. Benzyl benzoate is added and the solution is made to final weight with castor oil

and stirred, (for convenience weight is used rather than volume by using the weight to volume

ratio). The bulk solution is overlaid with Nitrogen. The solution is sterilised by filtration

using one or two filters of 0.2 um porosity. The sterile filtrate is kept under a nitrogen overlay

as it is filled under aseptic conditions into washed and depyrogenised, sterile primary

containers, for example vials or pre—f1lled syringes. An overage is included in the primary
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pack to facilitate removal of the dose volume. The primary packs are overlaid with sterile

nitrogen, before aseptically sealing.

See also processflow diagram--éreitaw 0f‘Fz'gz4re 2.

Quantities of each component of the formulation is chosen according to the required

formulation specification, examples are described above. For example quantities are added of

each component to prepare a formulation which contains

10% weight per volume of benzyl alcohol

10% weight per volume of ethanol

15% weight per volume of benzyl benzoate

250mg of fulvestra11t for each 5ml of fn1isl1ed formulation

and the remaining amount as castor oil
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FLOW DIAGRAM OF MANUFACTURING

Ingredients/Components process

Fulvestrant STAGE 1: DISSOLUTION OF

Alcohol *> ACTIVE AGENT

STAGE 3: MAKE TO

—’ wmsm

A
STAGE 4: STERILE FILTRATION

(0.2 pm)
INTO BULK RECEIVING VESSEL

I
STAGE 5: STERILE (0.2].1In)
IN-LINE FILTRATION

Benzyl Alcohol 

STAGi6: ASEPTIC FILLING,
AND STOPPERING

STAGQT VISUAL
INSPECTION
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ABSTRACT OF THE DISCLOSURE

The invention relates to a novel sustained release pharmaceutical formulation adapted

for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulp11i11yl)11o11yl]oestra—1,3,5(l0)—triene—3,l7[3—diol, more

particularly to a formulation adapted for administration by injection containing the compound

7oc—[9—(4,4,5,5,5—pentafluoropentylsulphinyl)nonyl]oestra—l,3,5(l0)—triene—3,l7[3—diol in

solution in a ricinoleate Vehicle which additionally comprises at least one alcohol and a non-

aqueous ester solvent which is miscible in the ricinoleate Vehicle.
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from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 3
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CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of

Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
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Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and

Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.
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Application No. Applicant(s)

12/285,887 EVANS ET AL.

Office Action Summary Examine, Art Unit

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

— If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
— Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)I:l Responsive to communication(s) filed on

2a)I:| This action is FINAL. 2b)|Zl This action is non—final.

3)I:l Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)IZl Claim(s) 1’ is/are pending in the application.

4a) Of the above claim(s)j is/are withdrawn from consideration.

5)I:l Claim(s)j is/are allowed.

6)IZl Claim(s) i’ is/are rejected.

7)I:l Claim(s)j is/are objected to.

8)I:l Claim(s)jare subject to restriction and/or election requirement.

Application Papers

9)I:l The specification is objected to by the Examiner.

10)|:| The drawing(s) filed on_ is/are: a)I:| accepted or b)I:l objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

11)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO—152.

Priority under 35 U.S.C. § 119

12)IXI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X| All b)|:l Some * c)|:| None of:

1.|:I Certified copies of the priority documents have been received.

2.|Z| Certified copies of the priority documents have been received in Application No. 10/872784.

3.|:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper N°(5)/Mail Datej -
3) IX] Information Disclosure Statement(s) (PTO/SB/08) 5) I:I Notice of informal Patent Application

Paper No(s)/Mail Date 9/4/09. 6) D Other: .
U.S. Patent and Trademark Office

PTOL—326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20101219
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DETAILED ACTION

This is a continuation of US 10/872,784, filed 6/22/2004, now patent 7,456,160,

which is a continuation of US 09/756,291, filed 1/9/2001, now patent 6,774,122. The

instant application also claims the benefit of UNITED KINGDOM 0000313.7, filed

01/10/2000 and UNITED KINGDOM 0008837.7, filed 04/12/2000.

Claims 1-23 are pending.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148

USPQ 459 (1966), that are applied for establishing a background for determining

obviousness under 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.

Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Dukes (EP 0 346 014) in view of Lehmann et al. (US Patent Re. 28,690), GB 1 569 286

(herein after referred as ‘286), Osborne et al., Journal of National Cancer Institute,
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1995;87(10):746—750, and Remington (Remington’s Pharmaceutical Sciences, 18"‘ ed.,

1990, page 219), all of the references are of record in the parent application.

Dukes teaches antiestrogen agents, including fulvestrant, are useful in treating

postmenopausal symptoms such as urogenital atrophy affecting the vagina (See page

3, lines 56-page 4, line 1; also page 7, line 28-29). Dukes teaches that antiestrogen

agent, including fulvestrant, may be used in a dosage of 50mg to 5g in vehicle

comprising castor oil and benzyl alcohol (See page 7, line 20-24).

Dukes does not expressly teach the dosage of fulvestrant to be 45mg. Dukes

does not expressly teach the employment of benzyl benzoate, in the percent amount of

60% w/v or less, or 50% w/v or less, or 45% w/v or less, 40% w/v or less, or 35% w/v or

less, or 30% w/v or less, 25% w/v or less, or 10-25% w/v, or 12-18% w/v, as part of the

vehicle herein. Dukes does not expressly teach the total amount of the fulvestrant-

containing composition administered. Dukes does not expressly teach weight amount

of castor oil and benzyl alcohol. Dukes does not expressly teach the employment of

ethanol as part of the vehicle herein. Dukes does not expressly teach the dosage of

fulvestrant to be 250mg. Dukes does not expressly teach the plasma concentration of

fulvestrant herein.

Lehmann et al. teaches that benzyl benzoate and castor oil are well-known

solvent useful as conventional carriers for steroids (See col. 1, line 21-26).

‘286 teaches an intramuscular injection of testosterone derivative containing

castor oil/benzoate in a ratio of 6:4 (See page 1, line 17).
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Osborne et al. teaches fulvestrant as useful in treating human breast cancer (See

pages 747- 748, Result Section).

Remington teaches that ethanol is one of the most commonly used solvents in

pharmaceutical industry (See page 219).

It would have been obvious to one of ordinary skill in the art at the time the

invention was made to employ benzyl benzoate, ethanol, castor oil, and benzyl alcohol,

in the herein claimed weight percent, with fulvestrant in the dosage herein, in a method

of treating postmenopausal symptoms such as urogenital atrophy in the vagina.

One of ordinary skill in the art would have been motivated to employ benzyl

benzoate, ethanol, castor oil, and benzyl alcohol, in the herein claimed weight percent,

with fulvestrant, in the dosage herein, in a method of treating postmenopausal

symptoms such as urogenital atrophy or treating breast cancer because fulvestrant is

known to be useful in treating urogenital atrophy, a benign disease of the female

reproductive tract in the vagina and breast cancer. Castor oil and benzyl alcohol are

known to be effective as vehicle for fulvestrant. Ethanol is a commonly used

pharmaceutical solvent. Benzyl benozate is known to be effective as solvent for

steroidal compounds. Since fulvestrant is a estrogen derivative, benzyl benzoate would

be reasonably expected to be useful as a solvent for fulvestrant. Therefore, combining

one or more agents, which are known to be useful as commonly used solvents, such as

benzyl benzoate, ethanol, castor oil, and benzyl alcohol, together and incorporated such

combination with an estrogen derivatives, fulvestrant, would be reasonably expected to

be useful in formulating a pharmaceutical composition. Furthermore, employing such
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fulvestrant—containing composition to treat urogenital atrophy in vagina would be

reasonably expected to be effective. Moreover, the optimization of result effect

parameters (e.g., amount of excipients, dosage range, and dosing regimens) is obvious

as being within the skill of the artisan, absent evidence to the contrary.

One of ordinary skill in the art would have been motivated to maintain the plasma

concentration of fulvestrant herein because maintaining the therapeutic plasma level of

the active compounds would be considered obvious as being within the purview of the

skilled artisan, absent evidence to the contrary. Furthermore, the fulvestrant

composition is known to be administered through injection, therefore, putting the

composition into a syringe for delivering the fulvestrant composition would be

considered obvious.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the

unjustified or improper timewise extension of the “right to exclude” granted by a patent

and to prevent possible harassment by multiple assignees. A nonstatutory

obviousness-type double patenting rejection is appropriate where the conflicting claims

are not identical, but at least one examined application claim is not patentably distinct

from the reference claim(s) because the examined application claim is either anticipated

by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140

F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
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USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.

1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422

F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163

USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d)

may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the conflicting application or patent either is shown to

be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

Claims 21 -22 are rejected on the ground of nonstatutory obviousness-type

double patenting as being unpatentable over claims 1-9 of U.S. Patent No. 6,774,122

(‘122). Although the conflicting claims are not identical, they are not patentably distinct

from each other because '122 teaches the method of treating hormonal dependent

benign or malignant disease of reproductive tract by employing the herein claimed

composition.

Claims 21-22 are rejected on the ground of nonstatutory obviousness-type

double patenting as being unpatentable over claims 1-12 of U.S. Patent No. 7,456,160

(‘160). Although the conflicting claims are not identical, they are not patentably distinct



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 257

Application/Control Number: 12/285,887 Page 7

Art Unit: 1628

from each other because '16O teaches the method of treating hormonal dependent

benign or malignant disease of reproductive tract by employing the herein claimed

composition.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to San—ming Hui whose telephone number is (571) 272-

0626. The examiner can normally be reached on Mon — Fri from 9:00 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Brandon Fetterolf can be reached on (571) 272-2919. The fax phone

number for the organization where this application or proceeding is assigned is 571 —

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair—direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toII—free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

San—ming Hui

Primary Examiner
Art Unit 1628
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/San—ming Hui/

Primary Examiner, Art Unit 1628
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Attorney Docket No. 112850056-00000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

John R. Evans et al. Group Art Unit: 1628

Filed: October 15, 2008

Confirmation No.2 1199

)

)

3
Application No.: 12/285,887 ) Examiner: HUI, San Ming R.

)

i
For: FORMULATION )

)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

REVOCATION OF POWER OF ATTORNEY

STATEMENT UNDER 37 C.F.R. § 3.73(b)
AND GRANT OF NEW POWER OF ATTORNEY

The undersigned, a representative authorized to sign on behalf of the assignee

owning all of the interest in this patent application, hereby revokes all previous powers

of attorney or authorization of agent granted in this application before the date of

execution hereof.

As required by 37 C.F.R. § 3.73(b), the undersigned verifies that Astrazeneca AB

is the assignee of the entire right, title, and interest in the patent application identified

above by virtue of an assignment from the inventors recorded in parent Application

No. 10/872,784 in the U.S. Patent and Trademark Office at Reel 015906, Frame 0402.

The undersigned representative of the Assignee hereby grants its power of

attorney to the patent practitioners associated with FINNEGAN, HENDERSON,

FARABOW, GARRETT & DUNNER, L.L.P., Customer Number 22,852, to prosecute
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Application No.: 12/285,887

Attorney Docket No.: 1 12850056-00000

this application and to transact all business in the Patent and Trademark Office

connected therewith, and to receive the Letters Patent.

Please send all future correspondence concerning this application to Finnegan,

Henderson, Farabow, Garrett & Dunner, L.L.P., Customer No. 22,852.

Dated; 27 May 2011 By; ‘
Name: DR ALLEN F GILES

 

Title: AUTHORI SED REPRESENTATIVE

Astrazeneca AB
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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901 NEW YORK AVENUE, NW

WASHINGTON, DC 20001-4413

 

Date Mailed: 06/07/2011

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power Of Attorney filed 05/27/2011.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

John R. Evans et al. Group Art Unit: 1628

Application No.: 12/285,887 Examiner: HUI, San Ming R.

Filed: October15, 2008 Confirmation No.: 1199\/\./\./\./\.J\./\_/\_/\./
For: FORMULATION VIA EFS-WEB

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

RESPONSE AND AMENDMENT UNDER 37 C.F.R. § 1.111 AND
PETITION FOR EXTENSION OF TIME

In reply to the non-final Office Action mailed December 21, 2010 (“Office Action”),

and pursuant to 37 C.F.Fl. § 1.111, Applicants hereby respectfully request

reconsideration of this application in view of the following amendments and remarks.

Applicants hereby petition for a three-month extension of time to respond to the Office

Action. The requisite fee is being paid concurrently with this Response.

Amendments to the Claims are reflected in the listing of claims, which starts on

page 2 of this paper. Remarks follow the amendment sections of this paper and start

on page 9.
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AMENDMENTS TO THE CLAIMS

Please add new claims 24-53. Please also cancel claims 1-23 without prejudice

or disclaimer. This listing of claims will replace all prior versions and listings of claims in

the application.

Claims 1-23 (Cancelled)

24. (New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising administering intramuscularly to a

human in need of such treatment a formulation comprising:

at least 45 mgml" of fulvestrant;

a mixture of from .17 — 23% w/v of ethanol and benzyl alcohol;

12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml" for at least two weeks.

25. (New) The method of claim 24, wherein the ethanol and benzyl alcohol are

present in the same weight/volume amounts.

26. (New) The method of claim 24, wherein the therapeutically significant blood

plasma fulvestrant concentration is at least 8.5 ngm|'1.

27. (New) The method of claim 24, wherein the hormonal dependent benign or

malignant disease of the breast or reproductive tract is breast cancer.
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33.
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(New) The method of claim 24, wherein the therapeutically significant blood

plasma fulvestrant concentration is attained for at least 4 weeks.

(New) The method of claim 24, wherein the method comprises administering

intramuscularly to a human in need of such treatment 5 mL of the formulation.

(New) The method of claim 24, wherein the method further comprises once

monthly administration of the formulation.

(New) The method of claim 24, wherein the formulation comprises:

about 50 mgml" of fulvestrant;

about 10% w/v of ethanol;

about 10% w/v of benzyl alcohol; and

about 15% w/v of benzyl benzoate;

wherein the therapeutically significant blood plasma fulvestrant concentration is

at least 8.5 ngml".

(New) The method of claim 31, wherein the hormonal dependent benign or

malignant disease of the breast or reproductive tract is breast cancer.

(New) The method of claim 32, wherein the therapeutically significant blood

plasma fulvestrant concentration is attained for at least 4 weeks.

(New) The method of claim 33, wherein the method comprises administering

intramuscularly to a human in need of such treatment 5 mL of the formulation.
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(New) The method of claim 34, wherein the method further comprises once

monthly administration of the formulation.

(New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising administering intramuscularly to a

human in need of such treatment a formulation consisting essentially of:

at least 45 mgml“ of fulvestrant;

a mixture of from 17 — 23% w/v of ethanol and benzyl alcohol;

12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml” for at least two weeks.

(New) The method of claim 36, wherein the ethanol and benzyl alcohol are

present in the same weight/volume amounts.

(New) The method of claim 36, wherein the therapeutically significant blood

plasma fulvestrant concentration is at least 8.5 ngml“.

(New) The method of claim 36, wherein the hormonal dependent benign or

malignant disease of the breast or reproductive tract is breast cancer.

(New) The method of claim 36, wherein the therapeutically significant blood

plasma fulvestrant concentration is attained for at least 4 weeks.
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(New) The method of claim 36, wherein the method comprises administering

intramuscularly to a human in need of such treatment 5 mL of the formulation.

(New) The method of claim 36, wherein the method further comprises once

monthly administration of the formulation.

(New) The method of claim 36, wherein the formulation consists essentially of:

about 50 mgml" of fulvestrant;

about 10% w/v of ethanol;

about 10% w/v of benzyl alcohol; and

about 15% w/v of benzyl benzoate;

wherein the therapeutically significant blood plasma fulvestrant concentration is

at least 8.5 ngml".

(New) The method of claim 43, wherein the hormonal dependent benign or

malignant disease of the breast or reproductive tract is breast cancer.

(New) The method of claim 44, wherein the therapeutically significant blood

plasma fulvestrant concentration is attained for at least 4 weeks.

(New) The method of claim 45, wherein the method comprises administering

intramuscularly to a human in need of such treatment 5 mL of the formulation.

(New) The method of claim 46, wherein the method further comprises once

monthly administration of the formulation.
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(New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising administering intramuscularly to a

human in need of such treatment 5 — 5.25 mL of a formulation comprising:

4 - 6% w/v of fulvestrant;

a mixture of from 17 — 23% w/v of ethanol and benzyl alcohol;

12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml" for at least two weeks.

(New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising monthly intramuscular

administration to a human in need of such treatment of a formulation comprising:

4 - 6% w/v of fulvestrant;

a mixture of from 17 — 23% w/v of ethanol and benzyl alcohol;

12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml” for at least two weeks.

(New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising monthly intramuscular

administration to a human in need of such treatment of a formulation comprising:

4 - 6% w/v of fulvestrant;
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a mixture of from 17 — 23% w/v of ethanol and benzyl alcohol;

12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the formulation is administered in a divided dose; and

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml” for at least two weeks.

(New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising administering intramuscularly to a

human in need of such treatment 5 — 5.25 mL of a formulation consisting

essentially of:

4 - 6% w/v of fulvestrant;

a mixture of from 17 — 23% w/v of ethanol and benzyl alcohol;

12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml" for at least two weeks.

(New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising monthly intramuscular

administration to a human in need of such treatment of a formulation consisting

essentially of:

4 - 6% w/v of fulvestrant;

a mixture of from 17 — 23% w/v of ethanol and benzyl alcohol;
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12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml“ for at least two weeks.

(New) A method for treating a hormonal dependent benign or malignant disease

of the breast or reproductive tract comprising monthly intramuscular

administration to a human in need of such treatment of a formulation consisting

essentially of:

4 - 6% w/v of fulvestrant;

a mixture of from 17 — 23% w/v of ethanol and benzyl alcohol;

12 - 18% w/v of benzyl benzoate; and

a sufficient amount of castor oil vehicle;

wherein the formulation is administered in a divided dose; and

wherein the method achieves a therapeutically significant blood plasma

fulvestrant concentration of at least 2.5 ngml" for at least two weeks.
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REMARKS

I. Status of the claims and amendments

Upon entry of the instant amendments, claims 24-53 will be pending in this

application. Claims 1-23 are being cancelled in this Response without prejudice or

disclaimer. New claims 24-53 are being added in this Response. Claims 24-35 and

48-50 are directed to methods for treating a hormonal dependent benign or malignant

disease of the breast or reproductive tract comprising administering intramuscularly to a

human in need of such treatment a formulation comprising various components. Claims

36-47 and 51-53 are identical to claims 24-35 and 48-50 except that the phrase

“formulation consisting essentially of’ replaces the phrase “formulation comprising’ the

various components.

New claim 24 finds support, for example, in original claim 21. The recitation in

claim 24 regarding “at least 45 mg ml" of fu|vestrant" finds support, for examp|e,‘in the

specification at 1] [0028].‘ The recitation regarding “a mixture of from 17 — 23% w/v of

ethanol and benzyl alcohol” finds support, for example, in the specification at 1111 [D035],

[0036], and [OO42]. The recitation regarding “12 - 18% w/v of benzyl benzoate” finds

support, for example, in the specification at 111] [0040] and [0042]. The recitation

regarding “a sufficient amount of castor oil vehicle” finds support, for example, in the

specification at ‘fl [0027]. The recitation regarding “a therapeutically significant blood

1 Unless otherwise specified, all citations to the instant specification refer to the
pagination from the published application US 2010/0152149.
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plasma fulvestrant concentration of at least 2.5 ngml“ for at least two weeks” finds

support, for example, in the specification at 111] [0027] and [0051].

New claim 25 finds support, for example, in the specification at 1] [OO36]. New

claim 26 finds support, for example, in the specification at 1] [0051]. New claim 27 finds

support, for example, in the specification at 1] [0064]. New claim 28 finds support, for

example, in the specification at 1] [0052]. New claim 29 finds support, for example, in

the specification at 1] [OO63]. New claim 30 finds support, for example, in the

specification at ‘ll [0023]. New claim 31 finds support, for example, in the specification

at ‘H [0051] and the “Formulation Example” (e.g., ‘[11] [0072] to [OO76]). New claim 32

finds support, for example, in the specification at 1] [0064]. New claim 33 finds support,

for example, in the specification at 1] [OO52]. New claim 34 finds support, for example,

in the specification at 1] [OO63]. New claim 35 finds support, for example, in the

specification at ‘[1 [OO23].

Claims 48-50 share various limitations with claim 24, for which support has been

identified above. The recitation in claim 48 regarding administration of “5 — 5.25 mL” of

formulation finds support, for example, in the specification at ‘ll [O034]. The recitation in

claim 48 regarding “4 - 6% w/v of fulvestrant” finds support, for example, in the

specification at ‘ll [OO25]. The recitation in claim 49 regarding “monthly intramuscular

administration” finds support, for example, in the specification at ‘ll [OO23]. The

recitation in claim 50 regarding “the formulation [being] administered in a divided dose”

finds support, for example, in the specification at 1] [OO53].

Because claims 36-47 and 51-53 are identical to claims 24-35 and 48-50 except

for the transitional phrase (“consisting essentially of” instead of “comprising”), the same

-10..
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disclosure from the instant specification cited above for claims 24-35 and 48-50

provides support for claims 36-47 and 51-53. The instant amendments do not add new

matter.

ll. Rejection under 35 U.S.C. § 103

The Office rejected claims 1-23 under 35 U.S.C. § 103(a) as being unpatentable

over European Patent Specification No. EP 0 346 014 (“Dukes”) in view of US Reissue

Patent No. 28,690 (“Lehmann”), Great Britain Patent Specification No. GB 1 569 286

(“GB 1 569 286”), Osborne et al., Journal of National Cancer Institute, 87(10):746-750

(1995) (“Osborne”), and Remington’s Pharmaceutical Sciences, 18"‘ ed., p. 219 (1990)

(“Remington”).

Applicants cancelled claims 1-23 in the instant Response. Thus, this rejection is

now moot. However, in an effort to advance prosecution, and to the extent that the

Office is considering applying the arguments from the outstanding obviousness rejection

to the newly added claims, Applicants will address the rejections in the Office Action

below.

According to the Office, Dukes teaches that “antiestrogen agents, including

fulvestrant, are useful in treating postmenopausal symptoms such as urogenital atrophy

affecting the vagina.” Office Action at 3. The Office further argues that Dukes “teaches

that antiestrogen agent, including fulvestrant, may be used in a dosage of 50mg to 5g in

vehicle comprising castor oil and benzyl alcohol.” Id. The Office acknowledges,

however, that among other deficiencies, Dukes “does not expressly teach the

employment of benzyl benzoate . . . as part of the vehicle herein.” Id.

-11-—
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In an attempt to cure the shortcomings in Dukes, the Office cites Lehmann as

teaching “that benzyl benzoate and castor oil are well-known solvent useful as

conventional carriers for steroids.” Office Action at 3. In the Office's view GB 1 569 286

“teaches an intramuscular injection of testosterone derivative containing castor

oil/benzoate in a ratio of 6:4” (id.); Osborne “teaches fulvestrant as useful in treating

human breast cancer” (id. at 4); and Remington teaches “that ethanol is one of the most

commonly used solvents in pharmaceutical industry” (id.).

The Office concludes that:

One of ordinary skill in the art would have been motivated to employ
benzyl benzoate, ethanol, castor oil, and benzyl alcohol, in the herein

claimed weight percent, with fulvestrant, in the dosage herein, in a method
of treating postmenopausal symptoms such as urogenital atrophy or
treating breast cancer because fulvestrant is known to be useful in treating
urogenital atrophy, a benign disease of the female reproductive tract in the
vagina and breast cancer.

Office Action at 4. According to the Office:

[C]ombining one or more agents, which are known to be useful as

commonly used solvents, such as benzyl benzoate, ethanol, castor oil,

and benzyl alcohol, together and incorporated such combination with an

estrogen derivatives, fulvestrant, would be reasonably expected to be

useful in formulating a pharmaceutical composition.

Office Action at 4. The Office further argues that “the optimization of result

effect[ive] parameters (e.g., amount of excipients, dosage range, and dosing

regimens) is obvious as being within the skill of the artisan, absent evidence to

the contrary.” Id. at 5. Applicants respectfully traverse this rejection.

-12-
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||.A One of ordinary skill in the art would not have combined the cited

references in the manner proposed in the rejection

The Office relies on Dukes to argue that formulations comprising fulvestrant “in a

dosage of 50mg to 5g in vehicle comprising castor oil and benzyl alcohol” were known

in the art. Office Action at 3. The Office then states that one of ordinary skill in the art

would have added ethanol and benzyl benzoate to Dukes formulation to arrive at the

formulation recited in the claims. Id. The Office, however, provides no explanation for

why one of ordinary skill in the art would have modified Dukes formulation in the

proposed manner. As will be explained below, one of ordinary skill in the art would not

have modified Dukes formulation at least because the addition of benzyl benzoate

would have been expected to reduce the solubility of fulvestrant in the formulation.

Because fulvestrant is difficult to formulate, one of ordinary skill in the art would not

have prepared a formulation in which fulvestrant was expected to have a lower solubility

than that in the initial formulation. See, e.g., specification at 1] [0014].

The passage from Dukes cited by the Office as disclosing fulvestrant

formulations indicates that when administering a pure antiestrogen by periodic

intramuscular injection, an oily solution of the pure antiestrogen “containing arachis or

castor oil [and] an alcohol such as benzyl alcohol” is preferred. Dukes at 7, II. 19-23.

Dukes also discloses two different formulations of fulvestrant in its working examples.

Example 1 from Dukes discloses fulvestrant “in a mixture of propylene glycol: ethanol:

water: poloxamer 407.” Dukes at 8, II. 35-37. Example 2 discloses a formulation

“contain[ing] 50 mg of [fulvestrant], 400 mg of benzyl alcohol and sufficient castor oil to

-13-
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bring the solution to a volume of 1 ml” (“Dukes castor oil formulation”). Dukes at 9,

ll. 21-23.

No explanation for why one of ordinary skill in the art would have modified the

Dukes castor oil formulation in any way is set forth in the Office Action. The Office

seems to imply that one of ordinary skill in the art would have added ethanol and benzyl

benzoate to Dukes castor oil formulation simply because ethanol and benzyl benzoate

were “known to be useful as commonly used solvents.” Office Action at 3. The focus in

an obviousness rejection, however, is not on what one of ordinary skill in the art could

have done, but rather “on what a person of ordinary skill in the pertinent art would have

known at the time of the invention, and on what such a person would have reasonably

expected to have been able to do in view of that knowledge.” M.P.E.P. § 2141 .||

(emphasis added).

In this regard, one of ordinary skill in the art attempting to improve any of the

Dukes formulations would have determined the solubility of fulvestrant in any test

solvent before adding the solvent to the formulation. See, for example, Table 2 of the

instant application, which reports solubility of fulvestrant in castor oil, benzyl alcohol,

ethanol, and benzyl benzoate. According to Table 2, the solubility of fulvestrant in

benzyl benzoate is 6.15 mgml“, whereas the corresponding solubility in benzyl alcohol

is >200 mgml". Thus, based on solubility data, one of ordinary skill in the art would

have realized that fulvestrant is more than one order of magnitude more soluble in

benzyl alcohol than in benzyl benzoate. Therefore, incorporating benzyl benzoate into

Dukes castor oil formulation at the expense of reducing the concentration of benzyl

alcohol, as would be required to arrive at the formulation recited in the instant claims

-14-



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 292

Application No.: 12/285,887

Attorney Docket No.: 11285.0056-00000

starting from Dukes disclosure, would have been expected to decrease the solubility of

fulvestrant in the resulting formulation. None of the references cited by the Office

suggests otherwise. As mentioned before, decreasing the solubility of fulvestrant in a

given formulation would exacerbate the problem of finding a suitable formulation for

fulvestrant.

Thus, none of the cited references would have suggested to one of ordinary skill

in the art the modification of any of Dukes formulations by the addition of benzyl

benzoate. For at least this reason, the Office has not made a prima facie case of

obviousness and Applicants respectfully request that this rejection be withdrawn.

ll.B The Office has not made the necessary factual findings to support a
conclusion of obviousness

By arguing that one of ordinary skill in the art would have added ethanol and

benzyl benzoate to Dukes castor oil formulation simply because the additional solvents

were known in the art (Office Action at 3), the Office seems to be basing the rejection in

a “combination of prior art elements” rationale. See, e.g., M.P.E.P. § 2143.A. However,

an obviousness rejection under this rationale requires, among other requisites: (1) “a

finding that . . . each element [in the combination] merely performs the same function as

it does separately” and (2) “a finding that one of ordinary skill in the art would have

recognized that the results of the combination were predictable.” Id. The Office has not

met either of these requirements.

First, the Office has not shown that the solvents proposed to be added to Dukes

castor oil formulation, ethanol and benzyl benzoate, would have performed the same

function in the resulting formulation as they performed separately. As explained in the

-15-
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previous section, the addition of benzyl benzoate to a given fulvestrant formulation

would have been expected to reduce the solubility of fulvestrant in the original

formulation. Table 3 in the instant specification compares the solubility of fulvestrant in

various formulations comprising ethanol, benzyl alcohol, and castor oil in the presence

and absence of benzyl benzoate. In each case, the solubility of fulvestrant in the

solution containing benzyl benzoate increased compared to the solubility of fulvestrant

in the corresponding formulation without benzyl benzoate. Id. The trend shown in

Table 3 demonstrates that benzyl benzoate is not “perform[ing] the same function as it

does separately.”

Second, because the addition of benzyl benzoate does not decrease the

solubility of fulvestrant in the resulting formulation, as would have been expected, the

Office cannot find that “one of ordinary skill in the art would have recognized that the

results of the combination were predictable.”

Even under an “obvious to try” rationale, the Office needs to show that “one of

ordinary skill in the art could have pursued the known potential solutions with a

reasonable expectation of success.” M.P.E.P. § 2143.E. In the instant case, as shown

in Section ||.A above, one of ordinary skill in the art could not have expected that adding

benzyl benzoate to Dukes castor oil formulation, while decreasing the amount of benzyl

alcohol as would be required to arrive at the formulation recited in the instant claims,

would have resulted in a suitable fulvestrant formulation.

For the foregoing reasons, the Office has not met its burden of proving a prima

facie case of obviousness. Accordingly, Applicants respectfully request that this

rejection be withdrawn.

-16-
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Ill. Double Patenting Rejection

The Office rejected claims 21-22 under the nonstatutory obviousness-type

double patenting doctrine as being unpatentable over: (a) claims 1-9 of U.S. Patent

No. 6,774,122 and (b) claims 1-12 of U.S. Patent No. 7,456,160.

Because Applicants cancelled claims 21 and 22 in this Response, this rejection is

now moot. Accordingly, Applicants respectfully request that this rejection be withdrawn.

IV. Conclusion

In view of the foregoing amendments and remarks, Applicants respectfully

request reconsideration of this application and the timely allowance of the pending

claims.

Please grant any extensions of time required to enter this response and charge

any required fees not included with this Response to Deposit Account No. 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,

GARRETT & DUNNER, L.L.P.

/
Dated:June 20,2011 By: W V/\

Carlos M. Téllez

Reg. No. 48,638

(202) 408-4123

-17-
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IN THE UNITEDSTATES PATENT AND TRADEMARK OFFICE

In re Application of:

John R. Evans et al. Group Art Unit: 1628

Application No.: 12/285,887 Examiner: HUI, San Ming R.

Filed: October 15, 2008 onfirmation No.: 1199\/\/\/\/\y\/\/\/\/ C

For: FORMULATION VIA EFS-WEB

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. §1.97(c1

A. Documents Listed in the Attached SBIO8 Form

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(c), Applicants brings to the attention of

the Examiner the documents on the attached listing. This Information Disclosure

Statement is being filed after the events recited in Section 1.97(b) but, to the

undersigned's knowledge, before the mailing date of either a Final action, Quayle

action, or a Notice of Allowance. Under the provisions of 37 C.F.R. § 1.97(c), this

Information Disclosure Statement is accompanied by a fee of $180.00 as specified by

Section 1.17(p).

Applicants respectfully request that the Examiner consider the listed documents

and indicate that they were considered by making appropriate notations on the attached

form.
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B. Teva’s Paragraph IV Letter Dated November 25, 2009

The undersigned wishes to make of record the following information. Teva

Parenteral Medicines, lnc., (“Teva”) filed Abbreviated New Drug Application (“ANDA”)

No. 200479 with the FDA seeking approval of a generic 50 mg/mL Fulvestrant injection.

In connection with ANDA No. 200479, Teva sent a letter to AstraZeneca

Pharmaceuticals LP dated November 25, 2009, (“Teva’s Letter”) concerning U.S. Patent

Nos. 6,774,122 and 7,456,160 (“the ’122 and ’160 patents”).

The instant application claims the benefit of priority from each of the ’122 and ’160

patents. Teva’s Letter alleges that the ’122 and ’160 patents are obvious in light of,

inter alia, Howell et al. (cited in the Information Disclosure Statement filed on June 4,

2009) and McLeskey et al. (cited in this Information Disclosure Statement).

All documents cited in Teva’s Letter are listed in the table below. To the extent

Teva’s Letter provided a pinpoint citation for any of the documents, the citation is also

provided below. Otherwise, the phrase “generally” appears when Teva’s Letter referred

to the disclosure in the given document without a citation.

References cited in Teva’s Paragraph IV Letter Dated November 25, 2009,

Concerning AstraZeneca’s U.S. Patent Nos. 6,774,122 and 7,456,160

 

Reference Citation

U.S. Patent No. 5,183,814 to Dukes et al., and its Generally;

“European cognate,” European Patent Application Col. 3, I. 66 - Col. 4, I. 4;

No. EP 0 346 014 Col. 6, II. 20-26;

Col. 9, II. 15-25;

Example 3, col. 11, ll. 1-11
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|— References cited in Teva’s Paragraph IV Letter Dated November 25, 2009,
Concerni_ng AstraZeneca’s U.S. Patent Nos. 6,774,122 and 7,456,160

L Reference Citation
U.S. Patent No.4,659,516 to Bowler et al. (and Generally

European Patent Application No. EP 0 138 504, which

was termed an “equivalent” of U.S. Patent

No.4,659,516 in Teva’s Letter)

European Patent Application No. EP 0 346 014, which lgnerally
was termed the “European cognate” of U.S. Patent

No. 5,183,814 in Teva’s Letter

Howell et al., "Pharmacokinetics, Pharmacological, Generally;

and Anti-tumour Effects of the Specific Anti-oestrogen 300; 301; 302; 303; 305

ICI 182780 in Women with Advanced Breast Cancer,” Figure 2;

LBrit J. Cancer 74:300-308 (1996). L
McLeskey et al., “Tamoxifen-Resistant Fibroblast Generally;

Growth Factor-Transfected MCF—7 Cells are Cross— 698

Resistant In Vivo to the Antiestrogen lCl 182,780 and

Two Aromatase lnhibitors,” C/in. Cancer Res. 4:697-

711 (1998).

|_Wakeling et al., "A Potent Specific Pure Antiestrogen Generally;
with Clinical. Potential,” Cancer Res., 51:3867-73 3869

(1991).

+

l_U.S. Patent No. 4,212,863 Col. 1, ll. 30-32
P.K. Gupta and GA. Brazeau (eds), lnjectable Drug r55

Development: Techniques to Reduce Pain and 418

Irritation. Chapters 11 & 17 lnterpharm Press, Denver,

Colorado (1999).L_

Astrazeneca Pharmaceuticals LP and other AstraZeneca related corporate

entities brought suit against Teva and other Teva related corporate entities charging
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them with infringement of the ’122 and ’160 patents. The suit was filed on January 7,

2010 in the U.S. District Court for the District of Delaware and was assigned Civil Action

No. 10—18—JAP.

Subsequently, Teva withdrew ANDA No. 200479 and is no longer seeking

approval of a generic 50 mg/mL Fulvestrant injection from the FDA. Civil Action No. 10-

18-JAP was dismissed without prejudice on June 15, 2011.

Unless already of record, all documents cited in the preceding table are being

submitted to the Office in the attached SB/08 form.

C. Documents from the prosecution of European Patent Applications

member of the same family as the instant application

Applicants submitted documents from the opposition against European Patent

Application No. O1900186.6 with the Information Disclosure Statement filed June 4,

2009. Applicants now supplement that submission with documents submitted after the

June 4, 2009, Information Disclosure Statement. Applicants are also enclosing the

search reports from European Patent Application Nos. 10180667.? and 10180661.0.

European Patent Application Nos. 01900186.6, 10180667.7, and 10180661.0 are

European members ofthe same patent family as the instant application.

This submission does not represent that a search has been made or that no better

art exists and does not constitute an admission that each or all of the documents listed

in the attached SB/08 form or in the table above are material or constitute "prior art." If

the Examiner applies any of the documents as prior art against any claims in the

application and Applicant determines that the cited documents do not constitute "prior
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art" under United States law, applicant reserves the right to present to the office the

relevant facts and law regarding the appropriate status of such documents.

Applicants further reserve the right to take appropriate action to establish the

patentability of the disclosed invention over the listed documents, should one or more of

the documents be applied against the claims of the present application.

If there is any fee due in connection with the filing of this Statement not included

herein, please charge the fee to Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,

GARRETT & DUNNER, L.L.P.

Q 3 /Dated: June 20,2011 By: \ M
Carlos M. Téllez

Reg. No. 48,638

(202) 408-4123
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vivo to the antiestrogen lCl 182,780 and two aromatase inhibitors,” Clin. Cancer Res., 4:697-711 (1998).
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90(1):S7-S10 (2004).

784 (2007).-John F. R. Robertson, “Fulvestrant (Faslodex® )--how to make a good drug better,” The Oncologist, 12:774--

   
      

 
 
 

 
 

Search Report for European Patent Application No. 10180667.7 dated NovemberI23, 2010.
E Search Report for European Patent Application No. 10180661.0 dated January 19, 2011.

Documents from the Opposition against European Patent Application No. 01900186.6 from April 21, 2009 to
September 7, 2009.
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Electronic Patent Application Fee Transmittal

Title of Invention:
First Named Inventor/Applicant Name: John R. Evans

Attorney Docket Number: 11285.0056-00000

Filed as Large Entity

Utility under 35 USC 1 1 1 (a) Filing Fees

Sub-Total in

USD($)
Description Fee Code Quantity

Basic Filing:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:

Extension-of-Time:

Extension - 3 months with $0 paid 1253 1 1110 1110
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Filer: Carlos M. Tellez
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Payment Type Credit Card

Payment was successfully received in RAM S 1290

RAM confirmation Number 4028

Deposit Account
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ResponseandAmendment.pdf focoam49d0e3c9de78972c101304eb349e

Multipart Description/PDF files in .zip description

Document Description

Amend ment/Req. Reconsideration-After Non-Final Reject

1 1285-0056-0OOOO--20-

JUN-2011--|DSandSB08.pdf 27bc537a476efc3075103da0Zbd9fdf7b275
1a2f

Multipart Description/PDF files in .zip description

Transmittal Letter

Information Disclosure Statement (IDS) Form (SBO8)

552191
1 1285-0O56-0OOOO--20-

Non Patent Literature JUNQO1 1__MCLESKEY.pdf

11285-0056-00000--20 118217
JU N-201 1 --

JFRRobertsonFu|Vestraint.pdf 85e15a34de0ba428157506d8e148b124bc

Non Patent Literature

1 1285-0056-00000--20- 291690
JUN-2O11--JohnFRRobertson.

41898efd490c024a52:360a:37be99:00825e857

Non Patent Literature

Information:

1 1285-OO56-0OOOO--20-

JUN-2011--|SR10180667-7.pdf I0fa5d3615cf47dba314a172adac66c1aa83
4914

Foreign Reference
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1 1285-0O56-0OOOO--20-

F°'ei9” Referenee JUN-2011--|SR10180661-O.pdf 549156ea24a6e58Z0e5b11461496655830
1342b

Information:

1 1285-OO56-OOOOO--20- 697437
Non Patent Literature JUN-2011--

DOCU mentsfromOpposition.pd ' fcc44c'I/bcbezb/e15eas5a'Ib'I '|62d8d5e5

Information:

Fee Worksheet (SBO6) fee—info.pdf ff9996e913Ud928a675262ef7a75a7e64bc1
161 1

Information:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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12/285,887 EVANS ET AL.

Office Action Summary Examine, Art Unit

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE Q MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR1.186(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

— If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
— Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IZl Responsive to communication(s) filed on 20 June 2011.

2a)I:| This action is FINAL. 2b)|Zl This action is non—final.

3)I:l An election was made by the applicant in response to a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4)I:l Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Exparte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)IZl Claim(s) M’ is/are pending in the application.

5a) Of the above claim(s)_ is/are withdrawn from consideration.

6 I:| Claim s)j is/are allowed.

) M’ is/are rejected.

s)j is/are objected to.

) are subject to restriction and/or election requirement.

Application Papers

10)I:I The specification is objected to by the Examiner.

11)|:| The drawing(s) filed onj is/are: a)|:I accepted or b)I:l objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

12)I:I The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO—152.

Priority under 35 U.S.C. § 119

13)|:| Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)I:I All b)I:| Some * c)I:I None of:

1.|:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No. j.

3.|:I Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) D Notice of Draftsperson‘s Patent Drawing Review (PTO-948) Paper N°(5)/Mail Datej -
3) |:l Information Disclosure Statement(s) (PTO/SB/08) 5) I:I Notice of informal Patent Application

Paper No(s)/Mail Date . 6) D Other: .
U.S. Patent and Trademark Office

PTOL—326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20110906
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DETAILED ACTION

This is a continuation of US 10/872,784, filed 6/22/2004, now patent 7,456,160,

which is a continuation of US 09/756,291, filed 1/9/2001, now patent 6,774,122. The

instant application also claims the benefit of UNITED KINGDOM 000O313.7, filed

01/10/2000 and UNITED KINGDOM 0008837.7, filed 04/12/2000.

AppIicant’s amendments filed 6/20/2011 have been entered. Claims 24-53 are

pending.

The outstanding rejection under 35 USC 103(a) is withdrawn due to the

cancellation of the claims.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the

unjustified or improper timewise extension of the “right to exclude” granted by a patent

and to prevent possible harassment by multiple assignees. A nonstatutory

obviousness—type double patenting rejection is appropriate where the conflicting claims

are not identical, but at least one examined application claim is not patentably distinct

from the reference cIaim(s) because the examined application claim is either anticipated

by, or would have been obvious over, the reference cIaim(s). See, e.g., In re Berg, 140

F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29

USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.

1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
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F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163

USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d)

may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the conflicting application or patent either is shown to

be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.73(b).

Claims 24-53 are rejected on the ground of nonstatutory obviousness—type

double patenting as being unpatentable over claims 1-9 of U.S. Patent No. 6,774,122

(‘122). Although the conflicting claims are not identical, they are not patentably distinct

from each other because '122 teaches the method of treating hormonal dependent

benign or malignant disease of reproductive tract by employing the herein claimed

composition. The ratio of the solvents and the excipients are within the range taught in

'122. The optimization of result effect parameters (e.g., dosing regimen, weight ratio of

the actives and the excipients) is obvious as being within the skill of the artisan. The

optimization of known effective amounts of known active agents to be administered, is

considered well in the competence level of an ordinary skilled artisan in pharmaceutical

science, involving merely routine skill in the art. It has been held that it is within the skill

in the art to select optimal parameters, such as amounts of ingredients, in a composition



MYLAN PHARMS. INC. EXHIBIT 1002 PAGE 312

Application/Control Number: 12/285,887 Page 4

Art Unit: 1628

in order to achieve a beneficial effect. See In re Boesch, 205 USPQ 215 (CCPA 1980).

It is also noted that “[W]here the general conditions of a claim are disclosed in the prior

art, it is not inventive to discover the optimum or workable ranges by routine

experimentation.” In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955).

Claims 24-53 are rejected on the ground of nonstatutory obviousness—type

double patenting as being unpatentable over claims 1-12 of U.S. Patent No. 7,456,160

(‘160). Although the conflicting claims are not identical, they are not patentably distinct

from each other because '160 teaches the method of treating hormonal dependent

benign or malignant disease of reproductive tract by employing the herein claimed

composition. The ratio of the solvents and the excipients are within the range taught in

'160. The optimization of result effect parameters (e.g., dosing regimen, weight ratio of

the actives and the excipients) is obvious as being within the skill of the artisan. The

optimization of known effective amounts of known active agents to be administered, is

considered well in the competence level of an ordinary skilled artisan in pharmaceutical

science, involving merely routine skill in the art. It has been held that it is within the skill

in the art to select optimal parameters, such as amounts of ingredients, in a composition

in order to achieve a beneficial effect. See In re Boesch, 205 USPQ 215 (CCPA 1980).

It is also noted that “[W]here the general conditions of a claim are disclosed in the prior

art, it is not inventive to discover the optimum or workable ranges by routine

experimentation." In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955).
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Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 24-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over

McKeskey et al., from IDS filed 6/20/2011 in view of Dukes (EP 0 346 014), Osborne et

al., Journal of National Cancer Institute, 1995;87(20):746—750, and the abstract of

Wakeling et al., The Journal of Steroid Biochemistry and Molecular Biology, 1992;43(1-

3):173-177.

McKeskey et al. teaches a studies employing subcutaneous injection of

fulvestrant to nude mice. The fulvestrant formulation contains 50mg/ml in a vehicle of

10% ethanol, 15% benzyl benzoate, 10% benzyl alcohol brought to volume with castor

oil (see page 698, col. 2, Drugs section).

McKeskey et al. does not expressly teach the use of fulvestrant in treating

hormonal dependent diseases of breast. It does not expressly teach the dosing

regimen to be once a month, intramuscular administration, or the volume administered.

McKeskey et al. does not expressly teach the herein claimed serum concentration of

fulvestrant.

Dukes teaches antiestrogen agents, including fulvestrant, are useful in treating

postmenopausal symptoms such as urogenital atrophy affecting the vagina (See page

3, lines 56—page 4, line 1; also page 7, line 28-29). Dukes teaches that antiestrogen
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agent, including fulvestrant, via intramuscular route of administration may be used in a

dosage of 50mg to 5g in vehicle comprising castor oil and benzyl alcohol (See page 7,

line 20-24).

Osborne et al. teaches fulvestrant as useful in treating human breast cancer (See

pages 747- 748, Result Section).

Wakeling et al. teaches the administration of fulvestrant (ICI 182780)

demonstrating the antiestrogenic effect for over a 1 month period (see the abstract).

It would have been obvious to one of ordinary skill in the art at the time the

invention was made to employ fulvestrant in McKeskey's, in the herein claimed dosing

regimen and dosage, for treating hormonal dependent diseases such as breast cancer

and postmenopausal symptoms.

One of ordinary skill in the art would have been motivated to employ fulvestrant

in McKeskey's, in the herein claimed dosing regimen and dosage, for treating hormonal

dependent diseases such as breast cancer and postmenopausal symptoms. It is known

in the art that fulvestrant as being useful in treating hormonal dependent disease. It is

also known in the art that fulvestrant can be administered intramuscularly and its

antitumor effect can last for more than 1 month. Employing McKeskey’s formulation of

fulvestrant for intramuscular administration would be seen as obvious since

administering a relative large volume of fulvestrant (5ml) would not be appropriate for

subcutaneous administration. The examiner notes that in McKeskey’s study, only 0.1 ml

was injected via subcutaneous administration. Furthermore, the optimization of result

effect parameters (e.g., dosing regimen, weight ratio of the actives and the excipients) is
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obvious as being within the skill of the artisan. The optimization of known effective

amounts of known active agents to be administered, is considered well in the

competence level of an ordinary skilled artisan in pharmaceutical science, involving

merely routine skill in the art. It has been held that it is within the skill in the art to select

optimal parameters, such as amounts of ingredients, in a composition in order to

achieve a beneficial effect. See In re Boesch, 205 USPO 215 (CCPA 1980). It is also

noted that “[W]here the general conditions of a claim are disclosed in the prior art, it is

not inventive to discover the optimum or workable ranges by routine experimentation.”

In re Al/er, 220 F.2d 454, 456, 105 USPO 233, 235 (CCPA 1955).

The examiner notes that the herein claimed serum concentration is considered to

be an inherent effect of the formulation of fulvestrant.

Response to Arguments

Applicant's arguments with respect to claims 24-53 have been considered but are

moot in view of the new ground(s) of rejection.

Applicant's amendment necessitated the new ground(s) of rejection presented in

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the event a first reply is filed within

TWO MONTHS of the mailing date of this final action and the advisory action is not
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mailed until after the end of the THREE—MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to SAN—MING HUI whose telephone number is (571)272-

O626. The examiner can normally be reached on Mon — Fri from 9:00 to 5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Brandon Fetterolf can be reached on (571) 272-2919. The fax phone

number for the organization where this application or proceeding is assigned is 571 —

273-8300.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair—direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866—217—91 97 (toII—free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

San-ming Hui
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Address to: Group Art Unit: 1628
Mail Stop RCE

Commissioner for Patents Examiner; Hu|, San Ming R_
P.O. Box 1450

  
 

 
  
  
  
 

 

Alexandria. VA 22313—1450 Attorney Docket Number: 11285.0056—0O0OO

 This is a Request for Continued Examination (RCE) under 37 C.F.R. § 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 C.F.R. § 1.114 does not apply to any utility or plant application filed prior
to June 8, 1995, or to any design application.

 Submission required under 37 C.F.R. § 1.114: Note: If the RCE is proper, any previously filed unentered amendments
and amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs
otherwise. If applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must
request non-entry of such amendment.

a. El Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be
considered as a submission even if this box is not checked.

El

ii. E] Other

b. El DO NOT ENTER the amendment(s) previously filed on . An alternate submission is attached.

 
  
  

 

 

Consider the arguments in the Appeal Brief or Reply Brief previously filed on

 c. X Enclosed submission:

 

 
 

 i. K4 AmendmentlRep|y iii. IZ Information Disclosure Statement

IXI Affidavit(s)/Declaration(s)

Miscellaneous

IX Other Terminal Disclaimer  

 

 Suspension of action on the above-mentioned application is requested under 37 C.F.R. § 1.103(c) for a period of
months. (Period of suspension shall not exceed 3 months; fee under 37 C.F.R. § 1.17(i) required.)

Other

  

 
  
  

  
  

The filing fee is calculated as follows:

i. IE $930.00 RCE fee required under 37 C.F.R. § 1.17(e)

ii. IZ Petition for extension of time for (one (1) Months) §4_5ofl

iii. K4 Other Terminal Disclaimer ($160.00)

Payment in the amount of §1 ,240.00 enclosed.>14

c. E The Commissioner is authorized to charge any deficiencies in the filing fees, or credit any overpayments to Deposit
Account No. 06-0916.

Signature of Applicant, Attorney, or Agent Required

Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P.

Signature: /Carlos M. Téllezl Date: January 17, 2012

Certificate of Mailing or Transmission

I hereby certify that this correspondence is being deposited with the United States Postal Service as first class mail in an envelope addressed to Commissioner for Patents,
MAIL STOP RCE, P.O. Box 1450, Alexandria, VA. 22313-1450, or facsimile transmitted to the U.S. Patent and Trademark Office on:
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

John R. Evans et al. Group Art Unit: 1628

Application No.: 12/285,887 Examiner: HUI, San Ming R.

Filed: October15, 2008 Confirmation No.: 1199

For: FORMULATION VIA EFS-WEB

\a\./\/\./\./\./\./\./\./
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. 1.97 b

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), Applicant brings to the attention of

the Examiner the listed documents on the attached listing. This Information Disclosure

Statement is being filed before the mailing date of a first Office Action after the filing of a

Request for Continued Examination in the above-referenced application.

Copies of the listed foreign and non—patent literature documents are attached.

Copies of the U.S. patent publications are not enclosed.

Documents from the prosecution of European Patent Applications members of

the same family as the instant application

Applicants had submitted documents in previous Information Disclosure

Statements from the prosecution histories of European Patent Application

Nos. 01900186.6 (EP 1 250 138), 10180667.? (EP 2 266 573), and 10180661.0

(EP 2 286 818), which are European members of the same patent family as the instant

application. Applicants now supplement those submissions with documents made of
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record in those European applications after the previous Information Disclosure

Statement was filed.

Applicants respectfully request that the Examiner consider the listed documents

and indicate they were considered by making appropriate notations on the attached

form.

This submission does not represent that a search has been made or that no

better art exists and does not constitute an admission that each or all of the listed

documents are material or constitute "prior art." If the Examiner applies any of the

documents as prior art against any claims in the application and Applicants determine

that the cited documents do not constitute "prior art" under United States law,

applicants reserve the right to present to the office the relevant facts and law regarding

the appropriate status of such documents.

Applicants further reserve the right to take appropriate action to establish the

patentability of the disclosed invention over the listed documents, should one or more of

the documents be applied against the claims of the present application.

If there is any fee due in connection with the filing of this Statement, please

charge the fee to Deposit Account No. 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,

GARRETT & DUNNER, L.L.P.

cw M
Carlos M. Tellez

Reg. No. 48,638

(202) 408-4123

Dated: January 17, 2012
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EN THE UNETED STATES PATENT ANB TRADEMARK GFEBEE

in re Appiicetien st‘:

John R. Evans et ai. Group Art Unit: 1628

Appiieatien Nd; 12i285,887 Examiner: HUB, San Ming R.

Filed: October 15, 2008 Cenfirmation No: 1199~./*~./~..;-"-..p/'-../'-../~.a"~n¢*\/
For: FORM ULATHQN

Commissioner for Patents

PO. Box 1459

Aiexandria, VA 22313-1450

Sir:

TERMINAL WSCLAHEVEER

Assignee, Astrazeneca AB, duly organized under the laws of Sweden and having

its prinsipai place of business at S-151 85 Sedertaije, Sweden, represents that is the

assignee of the entire right, titie, and interest in and to the ebeve—identified appiieetien,

Appiicatien Ne. 12/285,887 (“the ‘S8? appiisatien”), fiied on October 15, 2008, entitied

“Fermuiatieh,” in the names of John R. EVANS, and Reseiind U. GRUDY, as indicated

by the assignment duty recorded in the United States Patent and Trademark Qtfiee fer

U.S. Appiieatien No. 10/872,784 (“the ‘784 appiicatien”), new US. Patent No. 7,456,160

(the ‘88?’ appiieatien being a Centinuatien of the ‘784 appiication) at Reei 015906,

Frame 0402 on October 14, 2004.

Assignee, Astrazeneca AB, further represents that it is the assignee of the entire

right, title, and interest in and to U.S. Patent Nos. 6,774,122, and 'i’,456,‘i6O as indicated

by the assignments duty recorded in the United States Patent and Trademark Office at
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Ree! 011635, Frame 0063 on March 27, 2001, and Reei 015906, Frame 0402 on

October 18, EOG4, respeotiveiy.

To obviate a doubie patenting rejection, Assignee hereby disoiaims, except as

provided beiow, the terminai part of the statutory term of any patents granted on the

instant appiication that wouid extend beyond the expiration date of the hit! statutory

term, as presentiy shortened by any terminai disoiaimer, of prior US. Patent

Nos. 7,456,163 and 6,?‘?4,‘i22. Assignee hereby agrees that any patent so granted on

the instant appiioation shaii be enforoeabie oniy for and during such period that it and

the prior patent are oornmoniy owned. This agreement runs with any patent granted on

the instant appiioation and is binding upon the grantee, its successors, or assigns.

in making the above disoiairner, Assignee does not disoiairn the terminai part of

any patent granted on the instant appiioation that wouid extend to the expiration date of

the fuii statutory term of the prior patents, as presentiy shortened by any terrninai

disoiairner, in the event that the prior patent later expires for faiiure to pay a

maintenance fee, is heid unenforoeabie, is found invalid by a court of competent

jurisdiction, is statutorily disciaimed in whole or in part, is terrninaiiy disoiairned under

37 C.F.R. § 1.321, has aii oiaims canceled by a reexamination certificate, is reissued,

or is in any manner terminated before the expiration of its fuii statutory term as presentiy

shortened by any terminai disoiaimer.

in aooordanoe with the tee scheciuie in 37 C.F.R. § ‘i.2G(d), the required fee of

$160.00 is being fiied with this disoiairner.
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if a fee is required for an extension of time under 37 C.F.R. § 1.136 not

accounted for above, such an extension is requested and the fee should also be

charged to Deposit Account No. 06-0916.

The undersigned is authorized to act on behalf of assignee Astrazeneoa AB.

i hereby declare that all statements made of my own knowledge and belief are

true and that all statements made on information and belief are believed to be true and

further that these statements were made with the knowledge that willful false statements

and the like so made are punishable by fine or imprisonment, or both, under Section

1001 of Title 18 of the United States Code and that such willful false statements may

jeopardize the validity of the application or any patent issuing thereon.

Respectfully submitted,

   
 

.~ * ..-V“ H \ _._.-u

Dated:y By: .
Signature

Name: _ ‘ ‘ 

 Title: .u~.-.-.t-":3 .9

Assignee: Astrazeneca AB
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

John R. Evans et al. Group Art Unit: 1628

Application No.: 12/285,887 Examiner: HUI, San Ming R.

Filed: October 15, 2008 Confirmation No.: 1199

For: FORMULATION Mail Stop RCEx/\./\./\./\./\/\./\./\./\./\./
VIA EFS-WEB

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

RESPONSE TO OFFICE ACTION, SUBMISSION UNDER 37 C.F.R.§1.114,

AND PETITION FOR EXTENSION OF TIME

In reply to the Final Office Action mailed September 16, 2011 (“Office Action”),

Applicants respectfully request reconsideration of the claimed invention in view of the

following amendments and remarks. This paper fulfills the requirements ofa

submission under 37 C.F.R. § 1.114, and is filed together with a Request for Continued

Examination (RCE).

Applicants hereby petition for a one—month extension of time to respond to the

Office Action, extending the period for response to January 16, 2012. The requisite

extension—of—time fee is being paid concurrently with this filing.

Amendments to the Claims are reflected in the listing of claims, which starts on

page 2 of this paper. Remarks follow the amendment sections of this paper and start

on page 7.
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REMARKS

I. Status of the claims and amendments

Upon entry of the instant amendments, claims 24, 26, 27, 29, 30, 32, 34-36, 38,

39, 41, 42, 44, 46, 47, and 54-57 will be pending in this application. Claims 25, 28, 31,

33, 37, 40, 43, 45, and 48-53 are cancelled in this Response without prejudice or

disclaimer. New claims 54-57 are added in this Response and find support, for

example, in the specification at 11 [0053].1

Applicants amended claim 24 to recite a formulation comprising “about 50 mgm|-

1 of fulvestrant; about 10% w/v of ethanol; about 10% w/v of benzyl alcohol; and about

15% w/v of benzyl benzoate.” Support for this amendment can be found, for example,

in the specification at 1111 [0072]—[0075]. Applicants also amended claim 24 to recite that

the method achieves a therapeutically significant blood plasma fulvestrant concentration

“for at least four weeks.” Support for this amendment can be found, for example, in the

specification at 11 [0052]. Applicants amended claim 36 in a similar manner to claim 24,

with support in the same portions of the specification as the amendments to claim 24

mentioned above. Applicants amended claims 32, 34, 44, and 46 to change their

dependency because the claim from which each depended has been cancelled in this

Response. None of the claim amendments introduce new matter.

Claims 24, 26,27, 29,30, 32, 34, 35, 54 and 55 are directed to methods for

treating a hormonal dependent benign or malignant disease of the breast or

1 Unless otherwise specified, all citations to the instant specification refer to the
pagination in the published application, US 2010/0152149.
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reproductive tract comprising administering intramuscularly to a human in need of such

treatment a formulation comprising various components. Claims 36, 38, 39, 41, 42, 44,

46, 47, 56, and 57 are identical to claims 24, 26, 27, 29, 30, 32, 34, 35, 54 and 55

except that the phrase “formulation consisting essentially of’ replaces the phrase

“formulation comprising” the various components.

ll. Statement of Substance of Interview under 37 C.F.R. § 1.133(b)

Applicants would like to thank Examiner San Ming Hui for granting a personal

interview to Applicants on August 4, 2011. Applicants present this Statement of

Substance of Interview in connection with that interview conducted between Examiner

San Ming Hui, the undersigned, Dr. Paul R. Gellert (AstraZeneca Pharmaceuticals), and

Mr. Allen F. Giles (AstraZeneca Pharmaceuticals).

During the interview, the undersigned and the Examiner discussed the then

pending claims 24-53 and the disclosures of the following references: a) Howell et al.,

“Pharmacokinetics, Pharmacological, and Anti—tumour Effects of the Specific Anti-

Estrogen ICI 182780 in Women with Advanced Breast Cancer,” Brit J. Cancer 74:300-

308 (1996), b) European Patent Application No. EP 0 346 014, and McLeskey et al.,

“Tamoxifen—Resistant Fibroblast Growth Factor—Transfected MCF—7 Cells are Cross-

Resistant In Vivo to the Antiestrogen ICI 182,780 and Two Aromatase |nhibitors,” Clin.

Cancer Res. 42697-711 (1998).

At the interview, the undersigned also mentioned the status of the lawsuit

between AstraZeneca Pharmaceuticals and Teva Parenteral Medicines concerning a

generic product containing 50 mg/ml of fulvestrant, which was also mentioned in the

Information Disclosure Statement filed on June 20 , 2011.

-3-
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No agreement was reached and the Examiner indicated he would consider the

information presented at the interview in the preparation of the next Office Action.

Ill. Double Patenting Rejection

The Office rejected claims 24-53 under the nonstatutory obviousness—type

double patenting doctrine as being unpatentable over: (a) claims 1-9 of U.S. Patent

No. 6,774,122 (“the ’122 patent”) and (b) claims 1-12 of U.S. Patent No. 7,456,160 (“the

’160 patent”)_

With the sole purpose of expediting prosecution, Applicants submit a Terminal

Disclaimer concurrently with this Response, which shows common ownership of the

instant application and the ’122 and ’160 patents and should obviate this rejection.

Accordingly, Applicants respectfully request that this rejection be withdrawn.

The filing of the Terminal Disclaimer is not an admission of the alleged

obviousness of the instant claims in light of the claims in the ’122 and '160 patents.

See, e.g., M.P.E.P. § 804.02.||; Quad Environmental Technologies, Corp. v. Union

Sanitary District, 946 F.2d 870, 874 (Fed. Cir. 1991).

IV. Errors in the specification

Applicants would like to remind the Office of certain errors appearing in the

instant specification. Applicants mentioned those errors in the Declaration Under

35 U.S.C §1.132 of Dr. Paul Gellert filed on August 2008 (“the Gellert Declaration”), in

the parent application (Application No. 10/872,784). Applicants listed the Gellert

Declaration in an Information Disclosure Statement being filed concurrently with this

Response.
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V. Rejections under 35 U.S.C. 103(a)

The Office rejected claims 24-53 under 35 U.S.C. 103(a) as being unpatentable

over McLeskey et al., Clinical Cancel Research 4:697—711 (1998) (“McLeskey’); in view

of European Patent Specification No. EP 0 346 014, which names Michael Dukes as

inventor (“Dukes”); Osborne et al., Journal of National Cancer Institute, 87(20):746-750

(1995) (“Osborne”); and the abstract of Wakeling et al., “|Cl 182,780, J. Steroid

Biochemistry and Molecular Biology, 43(1—3):173—177 (1992) (“Wakeling”). Office Action

at 5.

According to the Office, McLeskey teaches “a stud[y] employing subcutaneous

injection of fulvestrant to nude mice” and a “fulvestrant formulation contain[ing] 50mg/ml

in a vehicle of 10% ethanol, 15% benzyl benzoate, 10% benzyl alcohol brought to

volume with castor oil.” Id. The Office acknowledges that McLeskey does not expressly

teach “the use of fulvestrant in treating hormonal dependent diseases of breast”, “the

dosing regimen to be once a month, intramuscular administration”, “the volume

administered”, or “the herein claimed serum concentration of fulvestrant.” Id.

In the Office’s view, Dukes teaches that “antiestrogen agent[s], including

fulvestrant, via intramuscular route of administration may be used in a dosage of 50mg

to 5g in vehicle comprising castor oil and benzyl alcohol.” id. at 5-6.

The Office cites Osborne as teaching that fulvestrant is “useful in treating human

breast cancer” (id. at 6) and Wakeling as teaching that “the administration of fulvestrant

(ICI 182780) demonstrat[es] the antiestrogenic effect for over a 1 month period.” Id.

According to the Office “[i]t would have been obvious to one of ordinary skill in

the art at the time the invention was made to employ fulvestrant in [McLeskey]. in the

-10-
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herein claimed dosing regimen and dosage, for treating hormonal dependent diseases

such as breast cancer and postmenopausal symptoms” because it is “known in the art

that fulvestrant can be administered intramuscularly and its antitumor effect can last for

more than 1 month.” Id.

The Office argues that “[e]mploying McLeskey’s formulation of fulvestrant for

intramuscular administration would be seen as obvious since administering a relative

large volume of fulvestrant (5ml) would not be appropriate for subcutaneous

administration.” Id. The Office further argues that “the optimization of result effect[ive]

parameters (e.g., dosing regimen, weight ratio of the actives and the excipients) is

obvious as being within the skill of the artisan.” Id. Applicants respectfully traverse this

rejection.

A. Declaration of Dr. Ronald J. Sawchuk

In support of Applicants’ statements regarding the state of the art and how one of

ordinary skill in the art would have understood the references cited in the Office Action

prior to the earliest priority date for the instant application (January 10, 2000),

Applicants submit concurrently with this Response a declaration by Dr. Ronald J.

Sawchuk (“Sawchuk Decl.”).

B. The Office has not made the necessary factual findings to support a
conclusion of obviousness

Applicants understand that the Office’s rejection is based on at least the following

two implicit assumptions: 1) that a person of ordinary skill in the art (“POS|TA”) would

have chosen the fulvestrant composition disclosed in McLeskey, from among all other

known compositions in which fulvestrant had been dissolved, for the development of a

-11-
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method of treating the diseases recited in the claims, and 2) that the POSITA would

have had a reasonable expectation that such a composition would have been

successful in those methods. Applicants respectfully submit that the Office has not

provided support for those assumptions.

Applicants respectfully remind the Office that the focus in an obviousness

rejection is not on what one of ordinary skill in the art could have done, but rather “on

what a person of ordinary skill in the pertinent art would have known at the time of the

invention, and on what such a person would have reasonably expected to have been

able to do in view of that knowledge. M.P.E.P. § 2141 .|| (emphasis added). Thus, two

of the relevant questions in this rejection are: (1) whether the knowledge in the art would

have suggested to a POSITA that McLeskey’s composition had some advantages over

other known fulvestrant compositions such that it would have been selected for the

development of a method of human treatment, and (2) even assuming that a POSITA

would have selected the fulvestrant McLeskey’s composition for the development of a

method of treatment, whether in light of the knowledge in the art prior to January 10,

2000, one of ordinary skill in the art would have expected that the fulvestrant McLeskey

composition cited by the Office would have been successful in a method of treating as

recited in the instant claims.

Specifically, regarding the second question, even after KSR, an obviousness

rejection in which the Office argues that the claimed invention would have been the

result of a combination of references requires that the Office show that one of ordinary

skill in the art would have had a reasonable expectation of success when combining the

references. M.P.E.P. § 2143.02; see also M.P.E.P. § 2143.A (addressing the

-12-
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requirements for a “combination of prior art elements” rationale). As will be explained

below, a critical review and analysis of the state of the art at the time the instant

application was filed leads to the conclusion that no such expectation existed.

Applicants will explain and discuss below the following independent reasons

supporting withdrawal of the instant obviousness rejection:

(1) McLeskey would not have suggested to a POSITA the specific %w/v composition

recited in the claims;

(2) None of the cited references would have provided a POSITA with information to

select the fulvestrant composition disclosed in McLeskey over other known

fulvestrant compositions;

(3) The POSITA would not have had a reasonable expectation that the McLeskey

composition would have been successful in such a method. Applicants present

two independent arguments to support a lack of expectation of success:

a. One of ordinary skill in the art would have understood that results from

subcutaneous administration, such as those in McLeskey, cannot be

extrapolated to intramuscular administration and, thus, a POSITA would

not have a had an expectation as to whether the fulvestrant composition

from McLeskey would have been effective for intramuscular delivery of

fulvestrant.

b. Numerous variables affect the efficacy of an intramuscular formulation,

among them the identity and proportion of each of its cosolvents, and a

POSITA understands that the resulting variability precludes a POSITA

from having an expectation a priori that a given formulation would be

-13-
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successful in a given method of treatment until actual suitable in vivo

experiments are performed.

1. Independent Reason 1. McLeskey would not have suggested

to a POSITA the specific %w/v composition recited in the
claims

McLeskey discloses two fulvestrant compositions. One composition was

prepared by dissolving powdered drug in 100% ethanol and then spiking it into warmed

peanut oil to give a final concentration of 50 mg/ml (“the McLeskey peanut oil

composition”). McLeskey at 698, col. 2, under “Drugs”; Sawchuk Decl. at 11 16. The

second composition is a 50 mg/ml fulvestrant composition “in a vehicle of 10% ethanol,

15% benzyl benzoate, 10% benzyl alcohol, brought to volume with castor—oil” (“the

McLeskey castor oil composition”). Id. The Office only refers to the McLeskey castor oil

composition in the Office Action. Office Action at 5.

McLeskey does not specify whether the percentages in the McLeskey castor oil

composition are in weight/volume units (%w/v, as recited in the instant claims) or in

volume/volume units (%v/v). Sawchuk Decl. at ‘H 16. Dr. Sawchuk states that “[i]|n a

liquid composition, when a solute or cosolvent is a liquid, it is often convenient to

express its concentration as a volume percent, i.e., % v/v.” Id. at 11 17.

Dr. Sawchuk provides various examples of references in which the concentration

of liquid components in a composition is reported in terms of %v/v values, whereas the

concentration of solid solutes is reported in terms of %w/v. Id. at 1111 18-20.

Dr. Sawchuk concludes that “[b]ecause all of the components of the vehicle disclosed in

McLeskey are liquids, one of ordinary skill in the art would have concluded that the

-14-
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composition was described in terms of volume/volume percent units (% v/v).” Id. at

11 21.

Based on that information, Dr. Sawchuk states that “one of ordinary skill in the art

would have concluded that the McLeskey castor oil composition on page 698 was

reported in % v/v units and referred to a composition containing 10% v/v ethanol,

15% glv benzyl benzoate, and 10% glv benzyl alcohol in a castor oil vehicle. Id. at

11 22. This composition is differentfrom a composition containing 10% wlv ethanol,

15% wlv benzyl benzoate, and 10% wlv benzyl alcohol in a castor oil vehicle. Id. The

units of the fulvestrant composition recited in the instant claims are %w/v.

Dr. Sawchuk converted the %v/v values that McLeskey would have suggested to

a POSITA into %w/v values, which would allow a direct comparison between the

McLeskey castor oil composition and the composition recited in the instant claims. Id.

at 1111 23-27. Table 1 below shows the results of the calculation, with Column E having

the final concentration values in %w/v units for each component in the McLeskey castor

oil composition. Id. at 11 27.

Table 1. Information for 100 ml of the fulvestrant McLeskey castor oil composition

Component

Ethanol

Benzyl

BenzylAlcohol 10 1.04156 10.42

According to Dr. Sawchuk, a POSITA “reading McLeskey would have concluded

 
that McLeskey described a composition containing about 8.1% wlv ethanol, about

-15-
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10.4% wlv benzyl alcohol, and about 16.8 % wlv benzyl benzoate in a castor oil

vehicle.” Id. at 11 29. Therefore, McLeskey would not have suggested the fulvestrant

composition recited in the claims comprising about 10% w/v of ethanol; about 10% w/v

of benzyl alcohol; and about 15% w/v of benzyl benzoate.

In Dr. Sawchuk’s opinion, none of the references cited in the Office Action

contain any disclosure “that would have suggested to one of ordinary skill in the art the

modification of a composition containing about 8.1% wlv ethanol, about 16.8 % wlv

benzyl benzoate, and about 10.4% wlv benzyl alcohol (i.e., the McLeskey castor oil

composition) in an attempt to produce a composition as recited in the claims containing

about 10% wlv ethanol, about 15% wlv benzyl benzoate, and about 10% vlv benzyl

alcohol”. Id. at 11 30.

For at least this reason, the cited references, either alone or in combination, fail

to meet all of the limitations of the claims, and Applicants respectfully request that this

rejection be withdrawn.

2. Independent Reason 2. The Office has not shown that a

POSITA would have selected the McLeskez castor oil

composition for the development of a method of treating

involving intramuscular administration as instantly claimed

Applicants remind the Office that “[o]bviousness requires more than a mere

showing that the prior art includes separate references covering each separate

limitation in a claim under examination.” Unigene Laboratories, Inc. v. Apotex, lnc., No.

2010-1006, slip op. at 13 (Fed. Cir. Aug. 25, 2011) (internal citations omitted). Indeed,

the Federal Circuit explained that:

-16-
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[O]bviousness requires the additional showing that a person of ordinary
skill at the time of the invention would have selected and combined those

prior art elements in the normal course of research and development to

yield the claimed invention.

Id. (internal citations omitted, italics added). Thus, in the instant rejection, the Office

needs to identify reasons why a POSITA would have: a) selected and then b) combined

the elements the Office argues are disclosed in the cited references. For example, the

Office needs to explain why a POSITA would have selected the McLeskey castor oil

composition (comprising ethanol, benzyl alcohol, and benzyl benzoate), from among the

known fulvestrant formulations at the time of filing, to develop a method of treatment as

instantly claimed.

Dr. Sawchuk explains that McLeskey provides no information that would have

suggested to a POSITA the desirability of any of its two fulvestrant compositions over

other known fulvestrant formulations. Sawchuk Decl. at 11 31. For example,

Dr. Sawchuk points out that antitumor treatment with fulvestrant was ineffective in the

McLeskey experiments. Id. at 11 33. In addition, with respect to the two formulations

disclosed in McLeskey, Dr. Sawchuk highlights that McLeskey “did not provide any

experimental data that would have allowed one of ordinary skill in the art to compare

any aspect of the performance of the two fulvestrant compositions for the treatment of

cancerous tumors.” id. at ‘H 31.

Therefore, in Dr. Sawchuk’s opinion, “because of the lack of fulvestrant efficacy

and the absence of pharmacokinetic data in McLeskey, one of ordinary skill in the art

would have been unable to conclude whether either of the two fulvestrant McLeskey

compositions (peanut oil or castor oil) was able to deliver a dose of fulvestrant that had

-17-
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an antitumor therapeutic effect in the mice when administered subcutaneously.” Id. at

11 35.

In light of those circumstances, Dr. Sawchuk concludes that “McLeskey provides

no information that would have led one of ordinary skill in the art to have a preference

for either the peanut oil or the castor oil fulvestrant compositions over the other one, or

even a preference for one of the two McLeskey fulvestrant compositions over other

fulvestrant compositions known in the art prior to January 10, 2000.” Id. at 11 36.

Regarding fulvestrant compositions known in the art different from the McLeskey

castor oil composition, Dr. Sawchuk lists various compositions disclosed in the

references cited by the Office. Id. at 1111 37-39. Among those formulations, Dr. Sawchuk

mentions fulvestrant in an oil suspension (Wakeling), fulvestrant in a castor oil

composition (Osborne), fulvestrant in a mixture of propylene

glyco|:ethanolzwaterzpoloxamer 407 (Dukes), and fulvestrant in 400 mg of benzyl

alcohol and sufficient castor oil to bring the solution to a volume of 1 ml (Dukes), in

addition to the peanut oil fulvestrant composition from McLeskey. Sawchuk Decl. at

11 37-39.

Therefore, Dr. Sawchuk concludes, “one of ordinary skill in the art had other

choices besides the McLeskey castor oil composition with respect to potential

fulvestrant formulations that could have been further investigated for the development of

a method of treating humans with intramuscularfulvestrant.” Id. at11 40. However, in

Dr. Sawchuk’ opinion, “none of the references cited in the Office Action provides any

information that would have guided one of ordinary skill in the art to select the

McLeskey castor oil composition, over any of the other fulvestrant compositions
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mentioned above,” for the potential development of a method of treatment as recited in

the instant claims. Id.

In this regard, the Federal Circuit has explained that:

When a field is unreduced by direction of the prior art, and when prior art

gives no indication of which parameters were critical or no direction as to

which of many possible choices is likely to be successful, an invention is

not obvious to try.

Unigene, slip op. at 15 (internal citation omitted).

In this case, the Office has not explained how the cited art directs a POSITA to

select the McLeskey castor oil composition from among all other known fulvestrant

compositions to develop a method as claimed. Indeed, according to Dr. Sawchuk,

“none of the references cited by the Examiner provides any guidance as to the relevant

factors to consider when selecting a formulation for the potential development of a

method of treatment as recited in the instant claims.” Sawchuk Decl. at 1T 41.

Nonetheless, in Dr. Sawchuk’s opinion, and judging solely on the basis of

efficacy, “the McLeskey castor oil composition would have been among the least

favored compositions to select for further development from among the fulvestrant

compositions discussed above because one of ordinary skill in the art would not have

been able to conclude from the information in McLeskey whether fulvestrant, using that

composition, was sufficiently bioavailable to have an antitumor effect.” Id. Rather,

according to Dr. Sawchuk and based on only efficacy, “the fulvestrant oil suspension

from Wakeling would have been among the most favored formulations to select for

further development from among those discussed above because at least that
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formulation, when given as a single injection, showed a therapeutic antitumor effect in

mice for over a one—month period.” Id.

Accordingly, at least because the Office has failed to explain why a POSITA

would have selected the McLeskey castor oil composition from among those fulvestrant

compositions known in the art at the time of filing to develop a method of treatment as

claimed, the Office has not made a prima facie case of obviousness. Thus, Applicants

respectfully request that this rejection be withdrawn.

3. One of ordinary skill in the art would not have had an

expectation that the formulation disclosed in McLeskey,

administered subcutaneously to mice, would have been

successful for intramuscular administration as instantly
recited

The POSITA would not have had a reasonable expectation that the McLeskey

castor oil composition would have been effective to administer fulvestrant

intramuscularly to achieve a therapeutic effect for at least four weeks, as instantly

recited. Two independent reasons are set forth below supporting a lack of expectation

of success for the combination of the references cited by the Office.

a) Independent Reason 3. A POSITA would not have had

an expectation that the results from subcutaneous

iniection in McLeskey would have been applicable to the
intramuscular administration of fulvestrant

One of ordinary skill in the art would have understood that results from

subcutaneous administration, such as those reported in McLeskey, cannot be

extrapolated to intramuscular administration. Sawchuk Decl. at 11 42. In Dr. Sawchuk’s

view, “one of ordinary skill in the art would not have had an expectation as to whether

the McLeskey castor oil composition would have had a therapeutic effect when
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administered intramuscularly before actually performing suitable in vivo experiments.”

Id.

Dr. Sawchuk cites a few examples in which comparison of the results from

subcutaneous administration yielded significant differences with respect to those from

intramuscular administration. For example, a study of administration of probenecid in

ewes showed that administration of the same dose of probenecid, a drug which may be

used to prolong the half—life of some antibiotics in animals, resulted in significant

differences in absorption and bioavailability of the drug when administered

subcutaneously or intramuscularly. Guerrini V.H., Filippich L.J., English P.B., Schneider

J., Cao G.R. and Bourne D.W.A., “Pharmacokinetics of probenecid in sheep”, J Vet

Pharmacol Ther. 8(2):128—35 (1985) (“Guerrini”); Sawchuk Decl. at 11 44.

Dr. Sawchuk comments that in Guerrini the intramuscular dose was absorbed

more rapidly and more completely than the subcutaneous dose, whereas the

subcutaneous administration resulted in a “higher and more prolonged plasma

probenecid concentration”. Sawchuk Decl. at ‘H 46. Due to the overall characteristics

associated with subcutaneous administration, Guerrini reports that such a mode of

administration is preferred over intramuscular administration under the conditions of its

study. Id. at 46. Dr. Sawchuk concludes that “this is an example where subcutaneous

administration achieves a certain desired result but where intramuscular administration

does not accomplish the same result.” Id. (italics added).

In contrast to the pharmacokinetic profiles observed in Guerrini, in another study,

subcutaneous administration of clindamycin, an antibiotic, resulted in faster absorption

compared to intramuscular injection. Lavy E, Ziv G, Shem-Tov M, Glickman A, Dey A.,
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“Pharmacokinetics of clindamycin HCI administered intravenously, intramuscularly and

subcutaneously to dogs”, J Vet Pharmacol Ther. 22(4):261-5 (1999) (“Lavy’); Sawchuk

Decl. at 11 47. Nevertheless, the pharmacokinetic profiles in Lavy were such that

subcutaneous administration maintained a therapeutic plasma concentration for a

longer period of time than intramuscular administration. Sawchuk Decl. at 11 49. Based

on the results from Lavy, Dr. Sawchuk concludes that in that case, “one of ordinary skill

in the art would not have been able to rely on data from subcutaneous administration to

predict results of intramuscular administration because intramuscular administration

would not have produced the same level of long—term efficacy achieved by

subcutaneous administration.” Id. (italics added).

In yet another study highlighting the lack of correlation between subcutaneous

and intramuscular administration, Dr. Sawchuk gives an example where, in contrast to

the results from Lavy, the absorption of the drug was more rapid and complete following

intramuscular dosing than after subcutaneous injection. Ismail M., “Disposition kinetics

of difioxacin after intravenous, intramuscular and subcutaneous administration in

calves”, Vet Res Commun., 31 (4):467-76 (2007) (“lsmaif’); Sawchuk Decl. at 11 50.

Dr. Sawchuk states that for the purposes in Ismail, the intramuscular administration was

preferred to subcutaneous administration. Sawchuk Decl. at 11 52. Dr. Sawchuk

explains that “[i]n this case, contrary to the two examples above, the intramuscular

administration was considered to be associated with greater clinical efficacy.” ld.

Dr. Sawchuk summarizes that “[t]hese three examples above show that there are

significant differences in the rate and extent of absorption of a drug given by the

intramuscular and subcutaneous route, even when given to the same animals in a
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crossover study.” Id. at 11 53. Dr. Sawchuk concludes that “[a]s a result, it cannot be

predicted a priori whether intramuscular or subcutaneous dosing will result in more rapid

and/or complete drug absorption, as examples of both cases are found in the scientific

literature.” Id. Dr. Sawchuk further explains that the examples above “underscore the

fact that efficacy of a given drug administered by a given route of dosing (e.g.,

intramuscular) cannot be known until appropriate comparative studies are performed in

a suitable animal model.” Id. at 1] 54 (emphasis added). Dr. Sawchuk indicates that

“[f]or some drugs, the desired effect might be achieved following a particular route of

dosing, but for other drugs it might not,” which underlies the lack of expectation that

results from subcutaneous administration could be indicative of results obtained from

intramuscular administration. Id.

With respect to the specific results from McLeskey, Dr. Sawchuk concludes that

“one of ordinary skill in the art having the very limited experimental subcutaneous data

from McLeskey would not have had an expectation that the intramuscular administration

of fulvestrant using the McLeskey castor oil composition would have been effective

following intramuscular administration, such as in the method described in the claims.”

Id. at 11 55.

For at least this additional reason, the instant claims are not obvious in light of

the cited references and Applicants respectfully request that this rejection be withdrawn.
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